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MON
� ��n�«
x]}�p$nwy  xz®Yjªkojd}

S"T�U�VXWZYQY\[^]�Y`_XY`a�[cb	[^d
egf�Y\VX[^hiYj_gkEl�anmpoQWrq^o
_sh@tgT�h�[ �supv �gwswixpv WrhOd
eyfQY\Wregz(k{T�z}|
zrzZV~[�hiYR_gk�Y\a�[

f`[��nT�WrfQ[^VX[^hiY\ojk{_sfRY\a�[c]�[^�sfQ[^[�_gk
b	_"q�Y\_sf�_gkEl�a�WrzZ_so`_gd�aim

�$� �p���
��'(�
� [Rd�f`[�o`[�hnY�e%V~[^ego`T�fQ[^VX[^hiY�_gk�Y\a�[R]�Wrd�WZ_sh&V~ego`o�o`d�[^q�Y\f`T�V�WrhAY\a�[ ]�[^q^e�mA�����g� u �s��� �)�y�X�����E� T�o`WZh��
e��s� w d�U �
� o\eyV~d�zZ[&_gk-�����q^_szZzrWZo`Wr_gh�o eyY&¡ ¢&£¥¤s¦¨§s��©�[�ª¥q^_szZzr[�q�Y\[�]¬«jWZY`a¬Y\a�[®Rb�¯±°`°j]�[�Y\[^q�Y\_sf	eyY	Y\a�[
¯
[^fQV~WZz²egU³©�[�´yeyY`f`_shµ�_szZzrWZ]�[^f�¶&·Poce�U�[^h�q¸a�V~egfQ¹ v « [~eyzro`_O[»º"Y`f\egq�Y�Y\a�[®]�WZd�Wr_sh�V~egoQo�]�Wro�Y\f`WZU�T�Y`Wr_sh¬k{_gf
� � �s¼½�R� �)�¾�~������� ]�[^q^e¿ms¶P©�a�[&�����g� u �s� ]�WZd�Wr_shÀV~ego`o%o`d�[^q�Y`f`T�VÁWro q^_gV~d
eyf`[^]@Y\_�Â�RbHV±T�zZY\WZd�_gzr[
[�º"d
eyh�o`WZ_sh8d�fQ[^]�WZq�Y`Wr_sh�o�k{_sf�´yegf`WZ_sT�o�q¸a
egfQV~_gh�WrT�VÃoQY¸e¾Y\[^o v ego�«�[�zrz�ego�Y\_OY\a�[Xaimpd�_gY`a�[^oQWroc�����s� u �s���
�)�¾� ÄiÅ ¶ � [~|
h�]µY\a
eyYcY\a�[ÆVX[¿egoQT�f`[�]Ço`d�[^q�Y\f`T�VÈWZoAq�_sV~d�eyY\WZU�zr[;«jWZY`a8É ¼ � q¸a
egf`VX_sh�WZT�V!]�[�q¿e¿mpWrh��¬Y`_
�)�¾�~� � � � eyh�]³«jWZY`aCY`a�[±���Ê�s� u �s�j� �
�y��ÄiÅ aimpd�_gY\a�[�o`WZo^¶±©�a�[�f`[®Wro v a�_�« [�´s[�f v h�_�É ¼ � q¸a
egf`VX_sh�WZT�VoQY\eyY\[	e�´yegWZz²egU�zr[Rk{_sf�ego`oQWr�sh�VX[^hiY Y\_&Y`a�[P���Ê�s� u �s� ¶E©�a�[�V&T�zZY`Wrd�_szr[�[»º�d�egh�o`WZ_sh�q¿eyzrq^T�z²eyY`Wr_sh�o�k{_sf ��Ë � eyh�]É¸ÌXÍ oQY\eyY\[�o egf`[	WZh�q^zZ[¿egf�]�Wro`eg�sf`[�[^VX[^hiYR«jW}Y\a�Y\a�[P�����g� u �s� ]
eyY¸e"¶½¯)_gf Y\a�[ � � �s¼½� Y\a�[�]
eyY¸e;ey�sf`[�[^oR« [^zrz
«jWZY`a�d�f`[�´pWr_sT�oQzZm@d�T�U�zZWroQa�[^]�fQ[^o`T�zZY\o	egh�]�Y\_�V&T�zZY`Wrd�_szr[�[�º"d
eyh�o`WZ_shCq¿egzZq^T�zreyY\WZ_sh�ojk{_sf	É ¼ � q¸a
egfQV~_gh�WrT�VÀ¶ÎPY\a�[�f v h�_gh"ÏÐq¸a
eyf`VX_sh�WrT�V v V~_p]�[^zZo�k{_sfRY`a�[������s� u �s� egfQ[�]�[^oQq^f`WZU�[�]ÀY`_"_�¶

� [¬q^_sh�q�zrT�]�[@Y\a�eyYÆoQWrh�q�[¬Y\a�[¬]�WZd�Wr_sh�V~ego`o~o`d�[^q�Y`f`T�V k{_sfX�����s� u �s� WroXq^_sVXd
eyY`WrU�zZ[�«jWZY\a �)�y��Ä Å
aimpd�_gY`a�[^oQWro v Y\a�[Æ�Ñ���s� u �s� oQa�_sT�zZ]8U�[�Ò	ÏÐd�_so`W}Y\WZ´g[g¶À©�a�WroAq^_sh�q^zrT�o`Wr_gh8WroAo`T�d�d�_sf�Y\[�]MUnmµf`[�q^[�hnY®fQ[^oQT�zZY`o
k{f`_gVÈÓ [^zrzZ[��_gzrz²eyU�_sf`eyY\WZ_sh³«ja�WZq¸aM_sU�o`[�fQ´g[^]M�����g� u �s�c� �)�y�~Ô ]�[^q¿e¿mg¶ � [Æegf`�gT�[~Y`a
eyY±W}kR���Ê�s� u �s�
WroceOq¸a
egfQV~_sh�WrT�V v Y\a�[�h8W}YAoQa�_sT�zZ]µU�[®[^W}Y\a�[�f~¤ � Ì®Õ`Ö�× _sf � É Ë � ×y× oQY\eyY\[ v ]�[�q¿e¿mpWrh��@WrhiY\_ �
�y�~�����E� WZh´pWr_szreyY\WZ_shÆ_yk�WZo`_soQd�Wrh�q�_sh�oQ[^fQ´yeyY`Wr_sh(¶�·Øh�_sh"ÏÙq¸a
egf`VX_sh�WZT�VÚego`oQWr�sh�VX[^hiY v o`T�q¸a@ego Ì Ì~Û V~_szZ[^q�T�zr[ v WroRegzroQ_
�nT�WZY`[�d�_soQo`WZU�zr[y¶

©�a�[�o`WroPS"T�d�[^f�´pWro`_gf^Ü��a�fQWroQY`_sd�a¬Ýµ¶)Þ�¶)lEegT�o
©�WZY`zr[yÜ=·PoQo`_pq^W²e¾Y\[cl�f`_gk{[�o`o`_gf
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°=«�eghiYRY\_&Y`a
egh�¹®[�´s[^f�mpU�_p]�mÆ«ja�_&«Reyo�egf`_gT�h�]�VX[%k{_sf½Y\a�[	z²ego�Y k{[�«�ms[^egf`oRk{_sf e&q�_sh�oQY\eghiY�o`T�d�d�_gfQY�eyh�]
a�[�zrd ¶�°(«ReyhnY�Y\_ Y\a
egh�¹���[^fQfQmcÓReyT�[^f�k{_sf�a�Wro��sT�WZ]
egh�q�[ v [»ºpY\f`[�V~[ d
eyY`Wr[^h�q^[ egh�]±fQ[¿eg]�WZh�[^oQo�Y`_P�sW}´s[ eg]�´pWrq�[
egh�]¬a�[^zZd³[�´g[^hCWrhÀY\a�[AV~_so�Y	q�_sV~d�zrWrq^eyY\[�]@oQWZY`T
eyY\WZ_sh�o�¶ � W}Y\a�_sT"YPa�WZo%Y`f`[^VX[^h�]�_sT�o	WZh�
T�[�h�q^[cY\a�WZo%« _sf`¹
« _sT�zr]ch�_gY�U�[½]�_sh�[y¶E°�«�eghiY�Y\_jY\a
egh�¹	V&mceg]�´pWZo`_sf v �a�f`Wro�Y\_sd�a±lEeyT�o�k{_gf-a�Wro�d�[^f`V~egh�[�hiY�[�h�q^_gT�f\eg�g[^VX[^hiY
Y\_���« _sf`¹�a�egf`]��Æegh�]Ok{_sf�«�_gh�]�[^f�k{T�z�[�º�egVXd�zr[�_gk=eXo�Y\f`_gh�� v d�[�f`oQWroQY`[^hiY�eyh�]@VX_gY`WZ´yeyY\[�]Ozr[¿ey]�[^f�¶�°�«�eghiY
Y\_OY\a�egh�¹³V&m�k{fQWr[�h�] egh�]8_��~q�[�ÏÙVÆeyY`[;°ÐzZmse���f\e¿´gq¸a�[^h�¹y_³k{_sf�a�Wro	«jWZo`[XWrh�d�T�YAegh�]C«jWrzrzZWrh��gh�[^oQoPY\_Àa�[^zZd
� Wrh�oQq^Wr[�h�q^[ v WZh�d�f`_g�sf\egVXVXWrh��Æegh�] Wrh�zrW}k{[g¶c°%«�eghiY�Y\_Oo`d�[^q�WZ|
q^egzrz}m@Y`a
egh�¹���_sh�oQY¸eyhnY`Wrh�·%h�Wr¹y[^[�´ eyh�]
·Ph�]�f`[^ego���_sf`h³k{_sf Y\a�[�Wrf%o`T�q�q^_sf�¶A©�a�[�WrfPY`a�[^oQ[^o�q^_ghnY`f`WZU�T�Y\[�]�o`WZ�sh�WZ|�q¿eghiY\z}mÀWrhiY\_�VXWrh�[g¶�°�Y\a
eyh�¹¬l�[�Y\egf
Ý¬eg¹noQWrVX_2´pW��q v «jWZY`a «ja�_sV °±« _sf`¹y[^] _sh����\ÏÙV~W º�WZh��CWrh Y`a�[@|�f`oQYÆk{[�« ms[^egf`o�WZh ¯
[^fQV~WZz²egU(¶$°±Y`a
egh�¹
tg[ �Ñ©�oQ[^h��@k{_sf�a�Wro�T�oQ[�k{T�z�eg]"´"WZq^[�oAWZhCY`a�[®o`[^egf`q¸aÇ_yk!��" � Ì �" Ì �" v egh�]Ck{_sf�a�WZo�« _sh�]�[^fQk{T�z�d�[¿eyq^[�k{T�z
d�[^f`oQ_sh
egzZWZYÐmg¶

°�«�eghiY�Y\_AY\a
egh�¹�egzZz�Y`a�[�V~[�V±U�[^f`o�_gk�V&mÆkÊeyV~WZzZm;WZh$# T�oQo`Wre v ·%V~[�f`Wrq^e v&% W}Y\anT
egh�W²e±egh�]�°Ðo`f\ey[^z v «ja�_
« [^f`[c[¿ey�s[^fQzZmÆ«�egW}Y\Wrh��±k{_sfRY\a�[�q�_sV~d�zr[�Y`Wr_sh�_yk�Y`a�WroRY`a�[^oQWro^¶

° egzroQ_Æ«ReyhnYPY\_ÆY`a
egh�¹ÀV&mÀk{[^zrzZ_�«Ø�sf\ey]�T
eyY`[±oQY`T�]�[^hiY`o�egh�]�d�_soQY`]�_"q�oPk{f`_gVÃÝÀ°Ð©�Ü ·PzZU�[�fQY\_ÆÓ�[^zZzr_sh�W v
��T�WrzZzr[^zZV~_&�[^U�egzrzZ_so v�' T�h�_ % [^_gh
egf`]�_ v tg[ �µÝÀWrzr[�o v °Ù´geyh@¯
T�fQW��q v Ý@Wrq¸a�eg[^z�ÝÀT�zra�[^egf`h v ·PfQ¹yey]�WrW-Ó _szroQa�_�´ v
Ó�_sfQWro�°ÙmpT�Y\WZh v SpY`[^d�a�egh(��fQ_sVX_szrz v ©�T�o`a
egf�S"a
ega v lEegT�z ' �segh�egh�]~Y\a�[	d�[^_gd�zr[jk{f`_sV_gY`a�[^f °Ðh�oQY`WZY`T�Y\WZ_sh�o^Ü
#j_"]�WZ_sh�©�Wr¹na�_gd�z²e¿´ v tg_sh�eyY¸egh$l�Wr[�]�f\e v ·%h�]�f`[�«)��_�´geyzr[�´�¶H°X«ReyhnYOY`_ÑY`a
egh�¹FY\a�[�V U�_yY\a�k{_sfÆY`a�[^WZf
o`q�Wr[�hnY`WZ|
q¬a�[^zZd egh�] k{_sfXY\a�[³d�[^fQo`_sh�egzPWZh�d�T�Y`o�Wrh VAm zZWZk{[g¶J°®Y`a
egh�¹FegzZz Y`a�[³VX[^V±U�[^fQo�_gk�Y\a�[CRb�¯
�_szZz²egU�_sf\e¾Y\Wr_ghÆ«ja�_XU�T�Wrz}Y egh�]À_sd�[^f\e¾Y\[^]OY\a�[A]�[�Y\[�q�Y\_gf%eyh�]¬q�_szrzZ[^q�Y`[^]�Y\a�[A]
e¾Y¸e v «ja�WZq¸a¬eyzrzr_�« [^]ÀV~[	Y`_
d�[^fQk{_gf`V Y`a�Wrojegh�egzZmpo`WZo^¶

°PY\a�egh�¹³Y\a�[ÆoQY\e��Ñ_gkRY`a�[X°ÐhnY`[^fQh
eyY\WZ_sh
egz�SnY\T�]�[�hiY®Î��Xq^[�e¾Y±ÝÀ°Ð© v [�o`d�[^q^Wregzrz}mCb�egh�WZ[^zZzr[*��T�Wrq¸a�egf`]"Ï
·PoQanU�f`_p_s¹ v egh�]®egzZzpY`a�_soQ[R«ja�_�a�[^zZd�[�];V~[�Y\_�fQ[^o`_gzZ´s[ Y\a�[Rd�f`_sU�zZ[^VXoE«jWZY`a±_sU�Y\egWrh�Wrh�� Y\a�[,+PSA´pWro\e"¶E·PzZo`_ v
°ReyVÚY\a�egh�¹ik{T�z Y\_ % egT�fQ[^h¬S�egf\ey�s_so\e v S�egh�]"mO¯
_2«jzZ[^fjegh�]-#j_s�s[�f.�cegT�z(k{_sfRY\a�[^Wrfjey]�V~WZh�Wro�Y\f`eyY\W}´s[	a�[�zrd ¶

° «�eghiYjY\_;Y\a
eyh�¹�egzZz V&mÆk{fQWr[�h�]�ojWrh�Y`a�[/��[�h�[�´ye;«RegfQ]¬eyh�]@WZh�Y\a�[ ' egd�[�fQ´pWrzZzr[ x Y\a10cS"·�U�f`egh�q¸aÀ_gk
Y\a�[��anT�fQq¸aÇ_gkjtg[�o`T�o&�a�fQWroQYA_gk % eyY`Y`[^f�ÏÙ]
e¿mµS�egWZhnY`o^¶X°%«�eghiY&Y`_À[�o`d�[^q�W²egzZzZm³Y`a
egh�¹C�_gf`[�m ' Wr[^zZo`[�hCk{_gf
U�[^Wrh��~e±« _sh�]�[�fQk{T�z-k{fQWr[^h�]@eyh�]¬e;q�_sh�oQY\eghiY o`d�WZf`WZY`T
egz oQT�d�d�_sfQYjk{_sf�VX[	Y\a�f`_sT��ga�_sT�Y egzZz(Y\a�[^o`[�ms[^egf`o�¶

·PzZo`_ v °&«ReyhnYXY\_CY\a�egh�¹MV&mMk{fQWr[^h�]�o®U�_gY`aFWZhF·%V~[�f`WZq¿eCegh�]2# T�oQo`Wre v «ja�_ «�[�f`[@d�f\e¿mpWrh��Ck{_sf®V&m
o`T�q^q^[�o`o�k{T�z��gf\eg]�T�eyY\WZ_sh ¶

·Ph�]OVX_soQYR_gk�egzrz�°�eyVÚ�sf`eyY\[�k{T�z(Y`_;V&m~«jW}k{[ v �ce¾YÐmieXS"VXWrf`h�_2´ye v «ja�_;o`T�d�d�_gfQY\[�]@VX[	WZh�egzrz�d�_go`o`WZU�zr[
«�e�mpo v WZV~d�zZ[^VX[^hiY\[�]Çq^_gf`f`[�q�Y`Wr_sh�oAY\_³Y\a�[ÆY\[»º"Y®_yk�Y\a�WZo&Y\a�[�o`WZo v Wrhi´s[�oQY`[^]ÑY\f`[�V~[�h�]�_sT�o±[ ��_sfQY;egh�]ÇY\WZV~[
WrhiY`_XW}Y v o`d�[^hiYPoQzr[�[^d�zZ[^o`o h�WZ�saiY\o�_�´s[�f%W}Yjegh�]À¹g[�d�YPWZh�o`d�Wrf`WZh��±VX[	Y\_®«�_gf`¹Æk{T�f�Y\a�[�f�«ja�[^h@°�«�egojY\WrfQ[^] ¶
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¤s¶}¤ Þ�oQY¸eyU�zrWZo`a�[�]@¯)egq�Y\oj·PU�_sT�Y�Y`a�[������g� u �s� ¶�¶A¶c¶c¶A¶c¶A¶c¶c¶A¶c¶�¶A¶c¶A¶c¶c¶A¶c¶A¶c¶c¶c¶c¶¥¤��
¤s¶ � # [�´pWr[�«J_gkEÒ�Ï egh�] Ë ÏÐd
eyf`WZYÐm v egh�]À°ÐoQ_so`d�Wrh�¶A¶c¶c¶A¶c¶A¶c¶c¶A¶c¶�¶A¶c¶A¶c¶c¶A¶c¶A¶c¶c¶c¶c¶¥¤��
¤s¶¨� ÞEº�d�[^fQWrVX[^hiY¸eyz-Þ=´"WZ]�[^h�q^[�k{_sfRY\a�[cÒ	ÏÐd
eyf`WZYÐm�egh�]À°Ðo`_soQd�WrhOk{_sfRY`a�[������s� u �s� ¶A¶c¶A¶c¶c¶c¶c¶ �gw
¤s¶ � �a
egfQV~_sh�WrT�V<; mpd�_gY\a�[�o`[�o�¶A¶c¶c¶A¶c¶A¶c¶�¶A¶c¶c¶A¶c¶A¶c¶c¶A¶c¶�¶A¶c¶A¶c¶c¶A¶c¶A¶c¶c¶c¶c¶ � �
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egf`egq�Y`[^fQWOt¿e¾Y\Wr_ghÀ_yk=e;�nT
eghiY\T�V oQY¸e¾Y\[gÜ � Õ � ��� ) Í���� ¶
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+ b y21 D0I2F 3w` G[L +.^ R�� 3 L / b - D¤Lm] 1 D /2- ]{GJF.F2Lm] 3 #��#xbdLeG[L 3 b Z ] +z^ ]YG 143 N2DJL¶V 3 L + n 3 NpL +�qB3 nYGJN2n 3 i[GJF / G[L 3 L4] 3w+.1
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�ºGJI2F 3g5 R 5 R ��] 3 b 38^ D0N�n ^ D0F /�` N{DJX¦Lm] + b¡LeG[I2F 3µ^ D0NpLeG + N2bEL4] 3 NBG `{3 DJX¦Lm] + b #��#µbaLmG[L 3 � + X�Lm] 3Uy G 1 L +z^ F 3 ]BG[b
I 3w3 N�D0I�b 3w1 i 3 n¯R¡��] 3¤` GJbabxDJX¦Lm] + b y G 1 L +.^ F 3 ��D 1E+ Lmb y2143 n +z^ L 3 n°i[GJF /23 X�D 1 V 3 L / N�D0I2b 381 i 3 n y G 1 L +z^ F 3 b8�2G 1a3
b4]�D Z N + NoL4] 3 L4] +z1 n ^ DJF /2` N¯R���] 3 X�D /�1 Lm] ^ D0F /2` N -0+ i 3 b¤Lm] 3lZf+ n�L4] X�D 1 Lm] 3 �~N2D Z N y G 1 L +z^ F 3 b8R���] 3
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Lm]2G[L + L `@/ bdL�n 38^ G�VcLm] 1 D /2- ]YLm] 3UZ¡3 G[� 3w1 ba]2D 1 L 7 n + baLmGJN ^83 #��#µGJN2N + ] + FzG[L + D0N y21 D ^w3 b4b 3 bw� 1 GJn + G[L + i 3 n 3w^ G�V�b
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VKWYX<ZY[]\Y[_^a`cbedafgfhfg\iXUjlk �gm bonp^ � kgWYXrqtsvuAwRxR[_fzyaX �|{e} Xl~_~�f|k m ZY[_XlZ�k�WYXl^ � X�k�[_jUda~_~ { da`YZ�d�npX } be^�ZYXU~]fr� t����
t ��� � t �a� � t � ��� t t ���zW�d>yAX��iXUXU`'Z�XlyAXl~_^A\iXUZ'kg^:ZYXUf|j � [_�iX�[]k�f�fgW�d�\�X�����XlnpX � Xl`YjUXlf�� t t tA� t t u��Kd � XeyaX ��{
WYXl~_\�n m ~�[]`\ � ^4y�[_Z�[_`Y�8X���\Y~][_jl[]krnp^ � b m ~_daX�np^ � k�W�XUb�� �&X } [_~]~1�A[�yAXMd8fgWY^ � k�^�yaX � y�[]X } ^�nhkgWYXUf|XebT^�Z�XU~_f
da`YZ:kgWYXU`�da\�\Y~ { k�WYXlb�kg^�^ m�� qtsvuaw�x�Z�d�k�d � k�^�f|XUX�kgW�d�krkgWYX�fgWYda\�X�^�nR^ m��r�� l  fg\iXUj�k �gm b�np^ � qtsvuaw�x
[_f�[_`¡dajljU^ � Z } [�k�W,k�W�X�\ � X�y�[]^ m fM¢£`Y^ } ~_XlZY�AX�da�i^ m k�[�k>��¤tf } d�fTZ�[_fgjl^4yAX � XUZ¥��daj¦¢,[]` t � � � } [�k�W'k�W�X
Z�d�k�djU^A~]~_XUj�k�XlZ§� { k�W�X©¨�¤r�Gª 
�
�X���\iX � [_bTXU`�k � k�WY[]f�fgW�da\iX�[_f�yAX �|{ n«d � n � ^Ab¬dfg[]be\Y~]X�\YW�d�fgX�®¯fg\�d�jUX
ZY[]f|k � [_� m k�[_^a`�� t4° � � t t4± �v�

VKWYXGbe^�ZYXU~]f�f|k�d � kRk�W�XU[ � jUda~_j m ~²d³k�[_^a`Yf } []kgW�k�WYXµ´T¶ � ��·¹¸eº�»_º ´ º � ��¼ np^ � kgWYXKk � d�`Yfg[�k�[_^a`T�iXlk } XUXl`ck�W�X
[_`�[]k�[_da~�j¦W�d � bT^A`Y[ m b$f�k¦d�kgXUfhda`YZ�k�W�X�½Y`�da~�f|k�d�k�X<¾�¿�qcÀÂÁ�ÀÄÃ � ^AÅ � []`�fg\iXUjlkgÅg^Af|jU^A\�[_jG`Y^ak¦d³k�[_^a`Yf ��Æ wÈÇ�ÀÂÁ�ÀÉÃÂ�
VKWYXRfgÊ m d�ÅgXR^an£k�WYX�da��fg^A~ m k�X1y�da~ m X1^an£k�W�[_fËÊ m da`�k�[�k { �A[�yAXUfÂdK\YÅ|XUZY[]jlkg[_^A`rnp^AÅ�k�WYXRZY[]\Y[_^A`tbcdaf|fËZY[_f�k�Å|[_� m kg[_^A`��Ì�ÎÍÉÏ|Ï ����XlnpXlÅgXl`YjUXT� t�� ��j>da~]j m ~_d�k�XlfhkgWYXtbed�k�Å|[��TXl~_XUbTXU`�k } []k�Wek�WYXÐWYXU~]\�^anÈd�b m ~]k�[]\�^a~_XKX���\�d�`Yfg[]^A`�^anËk�W�XÑµÒÔÓ�Õ da�AÅgda`Y�A[_da`Ö�%VKW�X©bT^�ZYXl~KnpÅg^Ab ��XlnpXlÅgXU`�jUX'� t4° �³�Ð�a[]yAXlfcd�\YWYXl`Y^AbTXU`Y^A~]^A�A[]j>da~Kd�`�da~ { f|[_fT^anrk�W�X
fgWYda\�X�^an�k�WYX �� U  fg\iXUjlkgÅ m b�[_`×k�WYX�Z�XUj>d { qrsØuAwRxKÙ ¾�¿�qRÀ Á À Ã �rVKWYX�^akgWYXUÅÐbe^�ZYXl~_f�� t4° � � t>°AÚ�� t t4° �
} WY[]j¦W } Xjl^A`Yfg[]ZYXUÅcj>da~]j m ~_d�k�X�k�WYX:bed�kgÅg[��§Xl~_XUbTXU`�kc� { da\Y\Y~ { [_`Y��j m Å|ÅgXU`�k�da~]�AXU��Å�d,da`�ZÛk�WYX:\YdaÅ|kg[²da~
jU^a`YfgXlÅ|y�d�k�[]^A`:^an�d���[_da~�®vyAXljlk�^aÅÐj m ÅgÅ|XU`�k�frkg^�k�WYX�j¦WY[_Ågda~ ÑµÒÔÓÜÕ da�AÅgda`Y�A[_da`Ö�Ð�GX�npXUÅgXl`YjUXlfT� t>°AÚ �Éda`YZ¡� t t4° �
da~]fg^M[_`Yjl~ m Z�X<fg^AbTX<b m ~�k�[_\i^A~]X�®ÎXÝ��\�da`Yf|[_^A`ckgXUj¦WY`�[_Ê m XUfl�h¤+�YÅ|[_X�nÉÅ|Xly�[_X } ^anÈk�WYXlfgX�be^�ZYXl~_fznp^A~]~_^ } fU�
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� m Å���daf|XU~][_`YX�bT^�ZYXU~Ô[]f�k�WYd�kM^an��hda`.� t�� �v�&VKWY[_f�bT^�Z�XU~Ô[]f���daf|XUZ¥^A`¥dVÄd { ~_^AÅ�f|XUÅ|[_XUfMXÝ��\Yda`Yfg[]^A`¡^an
k�W�X ÑµÒÔÓ$Õ da�aÅ�da`Y�a[²da`Ö��VKWYX�[_ZYXUdT�iXUW�[_`YZ8k�WYX�b m ~�k�[]\�^A~]XrX���\�d�`Yfg[]^A`×[]fKk�WYX�ÅgXUda~_[��>d�kg[_^A`�kgW�d�kG^A`YX�bcd {
jU^a`Yfg[]ZYXUÅKk�W�X<\YÅg^�jUXlfgfG^anÂk�WYXµW�daZ�Åg^A`Y[]jrk�Ågda`Yfg[�k�[]^A`��iXlk } XUXU`�k�WYXµ[]`Y[]kg[²da~iWYX>d>y { ®ÎÊ m daÅ|¢�f|k�d�k�X�����da`YZ8k�W�X
½�`�d�~K^A`YX��PdafTdk } ^³®Îf|kgXU\§\YÅg^�jUXlfgf��8½�Å|f|kMk�WYX8�A~ m ^A`YfTdaÅ|X�XUbT[]k|k�XUZ'npÅ|^Ab k�W�X�W�X>d>y { Ê m daÅg¢'f { f�k�Xlb
da`YZ:kgWYXU`kgWYX { daÅgX�jl^A`�yAXlÅ|k�XlZ�[]`�k�^�~_[]�AW�ktWYdaZYÅg^a`Yf � � � Ù � �"!#! � !#!�Ù ~][_�AW�krWYdaZYÅg^a`YfU��$�X } [_~_~È�iX
jU^a`Yfg[]ZYXUÅ|[_`Y�©kgWYX�WYXUd>y { ®¯Ê m daÅg¢,f { f|k�Xlb []`&k�WYXcX���k�XlÅg`�da~h½�XU~]ZYf��AXl`YXUÅgd�k�XlZ'� { k�WYXc~_[_�aW£k�Ê m daÅ|¢�fl�VKWYX
WYXUd4y { ®ÎÊ m d�Åg¢%f { f|k�Xlb bT^�yaXUf�f|~_^ } ~ { da`YZ%W�daf�d,b m j¦W fgbeda~_~]XUÅMfg[��UX©kgW�da`Ûk�W�X:XUbT[]k|k�XUZ§~_[]�AW�k|®ÎÊ m d�Åg¢
f { f�k�XUb � t t&% �Ø�-VKWYXlÅgXlnp^aÅgX � ^A`YX×j>da`ÛkgÅgXUd�kckgWYX:WYXUd4y { Ê m daÅg¢£f�`Y^a`�®ÎÅ|XU~²d³k�[]y�[]f|k�[]j>da~]~ { � d�`YZÛk�WYX×VÉd { ~_^aÅ
fgXlÅg[]XUf�X���\�da`�fg[_^a`×^anÈk�W�X�jl^A~_^aÅÔ½�XU~]Z�jl^A`�yAXlÅg�AXlftÊ m [_j¦¢£~ { np^AÅKWYXUd4y { Xl`Y^ m �AW�Ê m daÅ|¢�bcdaf|fgXlfU�

VKWYX�d m kgWY^AÅ�d�fgf m beXlfRkgW�d�kÄk�WYXKb m ~]k�[]\�^a~_XRX���\�da`�fg[_^a`T[]f1jU^abe\�d³k�[_��~_X } []k�W�kgWYXÔW { \�^�k�WYXlfg[_f�^�n�\YdaÅ|kg[²da~
jU^a`YfgXlÅ|y�d�k�[]^A`¥^anµd³��[²d�~�®¯yaXUj�k�^AÅ�j m ÅgÅ|XU`�k�f � \�daÅ�d�beX�k�Åg[��UXlfMkgWYX�bcd�kgÅg[¹�'XU~]XUbTXU`�ke[_`'k�XlÅgbTfe^anrdnpX } npÅgXlX
\�daÅgdabTXlk�XlÅgf � d�`YZ'j>da~]j m ~_d�k�Xlf�k�W�X �� U  f|\�Xljlk�Å m b np^AÅ Æ wÈÇ � Ç(' Ç � Æ*) Ç,+ -.+ Æ []`Y[]kg[²da~�f�k¦d�kgXUfMZYXlj>d { [_`Y�[_`�kg^Æ wÈÇ¦ÀËÁ�ÀÉÃÂ�
$&X�½Yke^ m Å �� U  fg\iXUj�k�Å m b ^anÐk�WYX×qrsØuAwRx } []k�W¥k�WYX8np^AÅ|b m ~²d:np^AÅMk�W�X Æ wÈÇ�[_`Y[�k�[²d�~zf|k�d�k�X�� �GX�npXUÅ ®

XU`�jUXc� t t t �ÂX���\Y~][_jl[]k�~ { �a[]yAXlfKk�WYX �� U  fg\iXUjlkgÅ m b�np^aÅÔk�WY[]fGjUdafgX�daf/�
021
0 �� U 43 s ' w�x6587«s �

- l :9 u � -  x - �<;±>= s � - U �9 u � -  x �v� - l :9 % � -  ��u@? - � t � u � - � - U  � � �BA � ; -= - �&C>D sFE�� t x
} WYXlÅgX

? 3
¼ -GIH -KJML 9 ¼ -NPO G � � - l u ¼ GIH -KJML D

da`YZ ' w,[_fzkgWYX ± ®¯��^�Z { ¾ ¿³qeÀÖÀ\YWYdafgX<f|\�dajUXrnpÅ|^AbRQRÊ m d³k�[_^a` � � t ��VKWYX<\�daÅgdabTXlk�XlÅgf = da`YZ ; daÅ|XtnpÅgXlX\�daÅgdabTXlk�XlÅgfÔ^�nÈkgWYXtkgWYXU^AÅ { �RVKWYXrkgXUÅgbSA�s ; - ¿ = - xh[]fKd�WY[]�AWYXUÅ ®Î^AÅ|ZYXUÅzjU^AÅ|ÅgXUj�k�[]^A` � } W�[_j¦W } d�fK^AÅg[]�A[_`�d�~_~ {ZYXlÅg[]yaXUZ�[_`���XlnpXUÅ|XU`YjlX�� t�� � � � m kG��XlnpXlÅgXl`YjUXc� t t u³�ÂZYX�yAXU~]^A\YfGda`�X���\Y~][_jU[�kÔk�XlÅgb4�
AUT ;

-
= -WV 3

tu ° ;
-
= - 7 s � - l X9 % � -  x - � % ± s � - U �9 % � -  xls � - U  �YE � -  x ?

-
�� l  - �

� �± s �[Z l  �%u � -  � - U  �\E �[Z  x ? Z� Z U  CM] sFE�� uax
^Î`�^ m ÅÔ½Ykgf } X m fgX���^�k�W�np^AÅgbTfK^anÈk�WYXµbT^�Z�XU~`_ } [�k�W�da`YZ } []kgWY^ m kKkgWYXµWY[_�AW�XUÅ�®¯^AÅgZ�XUÅKjU^aÅgÅgXljlkg[_^A`Ö�

t u>E



��������� ���6��"	��
	 ����	 � ������
VKWYX�hÅg^ } `�� Ò daW�`be^�ZYXU~h� t4° �4�É\YÅ|XUjlXUZYXlZkgWYX��hd�`:be^�ZYXl~v� �hda`�� frbT^�ZYXl~Â[_`×n«d�jlkr[]`YjU~ m ZYXlftfg^abeX�^an
[]kgf�kgXUj¦WY`Y[]Ê m XUfl����XlnpXlÅgXl`YjUX�� t4° �4�ÔZY^�XUf�`�^ak m f|X�k�WYXeb m ~�k�[_\i^A~]XTXÝ��\�da`Yf|[_^A`,kgXUj¦WY`Y[]Ê m XUf��iXUjUd m fgX�kgWYX {
} XUÅgX�`Y^ak { X�k<d>y�da[_~_da�Y~]X<d�k�k�W�d³kÐkg[_bTXa��^Î`Yf|kgX>daZ©kgWYX { �YdafgX�k�WYXl[_Å�j>da~]j m ~_d�k�[]^A`YfK^A`×dMj¦WY[_Ågda~ Õ d��AÅ�da`��A[²da`
da\Y\�Åg^�daj¦W ��VKW�X�ZYX�k¦da[]~_fÔ^�nÄkgWYXµbe^�ZYXU~ÖdaÅgXµ�A[�yAXU`�[_`���XlnpXlÅgXU`�jUXc� t4° ���Ø���GXUÅ|X } X�jU^A`Yf�k�Ågda[_`8^ m Å|fgXl~]yAXlfGkg^
k�W�XKbcda[]`�jU^a`YjU~ m fg[]^A`YfU���ÐXU�a~_XUj�k�[]`Y�rj¦WY[]Å�da~Yf { bebTXlkgÅ { ��ÅgX>d�¢�[]`Y� � ��XlnpXlÅgXl`YjUX�� t4° �³��XÝ��\YÅgXlfgfgXlf�kgWYXKbed�k�Å|[��
XU~]XUbTXU`�kKnp^AÅÔkgWYXµqrsØuAwRx�Ù ¾ ¿³qeÀÂÁ�ÀÄÃ©Z�XUj>d { daf/�

¼ 3�� Ã
- ������� �� � � 9! #" Ç  - " = �  %$Ç  %$- ; �W�.s ���� � Ç �� � � � - � ��&� � - �� � � � Çgx('*) D

} WYXlÅgX �   [_f�k�WYXÐ\Y[_^a`�ZYXUjUd { jl^A`Yf|k�da`�k � �� da`YZ �� � d�ÅgXt\ m ÅgXl~ { fg\�d³k�[²d�~�\i^A~²d�Åg[ �Ud�k�[]^A`Yf�^anËkgWYX�¾�¿�q¥da`YZ�k�W�XqtsvuAwRx �  %"Ç d�`YZ  #"- daÅ|X<k�WYXµ\Y[]^A`Yf+�Ynp^ m Å�®¯be^AbTXU`�k�d � da`�Z =�� ; � da`YZ,' daÅ|X�\YdaÅ�dabTXlkgXUÅ|fU�&z^akgW8kgWYXM¾ ¿�q
da`YZ×qrsØuAwRxKdaÅgXµk�Å|X>d�kgXUZ©`�^A`�®ÎÅ|XU~_d�k�[�y�[]f|kg[_j>d�~_~ { ��VKWYX�Å|XU~_d�k�[�y�[]f|kg[_jrjl^AÅgÅ|XUjlkg[_^A`�ftdaÅ|X�d�fgf m beXlZ©k�^T��X�fgbeda~]~ �
daf } Xl~_~�daf<k�W�XebT^AbTXU`�k m b�®ÎZ�XU\iXU`YZYXl`�k�y�daÅ|[²d�kg[_^A`Yf<^�n =�� ; d�`YZ-'M��¤ÐjUjU^aÅgZY[]`Y��kg^©��XlnpXlÅgXl`YjUX:� t4° �³� �
k�W�X�^a`Y~ { fg[_�a`Y[]½�jUda`�k�jU^AÅ|ÅgXljlk�[]^A`Yf�\i^Afgf|[_�Y~ { bed { jU^AbTXrnpÅg^ab�k�WYX�wÄ® } d>yAXµ\Y[]^A`�®Î\�[_^A`�Å|XUfgjUd�kgkgXUÅ|[_`Y�Y�

VKWYX�\�daÅgdabeX�k�XlÅgf = da`�Z ; k m Åg`M^ m kÉk�^µ��XÔkgWYXKf�d�beXKd�f1np^AÅÉk�W�X �hda`Mbe^�ZYXU~Ø�ÄVKW�XÔk�XUÅ|befRd�fgfg^�jU[_d�k�XlZ} []kgWe\YdaÅ�dabTXlkgXUÅ|f ; da`YZ.' W�d>yAXGf|kgÅg^A`Y��da`Y� m ~²daÅ1jl^AÅgÅ|XU~_d�k�[]^A`Yf��iXlk } XUXU`�kgWYX�be^abeXl`£k m b ^an�k�WYX�ZY[]\Y[_^a`
f { f�k�XUb d�`YZk�WYX�bT^AbTXU`�k m b�^anRk�WYX�¾�¿�qÐ�0/ m j¦W�jU^AÅ|ÅgXl~²d�kg[_^A`Yf } XlÅgXMX���\iXUÅ|[_bTXU`�k¦da~]~ { `Y^akµZYX�k�Xljlk�XlZ&d³k
k�W�X�k�[_bTX8� t t4± � � da`YZkgWYXUÅ|Xlnp^AÅ|Xe��XlnpXlÅgXl`YjUX×� t4° �³�Rd�fgf m beXlZkgW�d�k ; 3 ' 3 ° ��VKWYX �� U  f|\�XljlkgÅ m b []`
k�W�[_fKbT^�ZYXl~Ö[_fK�a[]yAXl`×� { � 021

0 �� U ,3 s ' wRx 5 T � - l �9 u � -  V - D sFE�� ± x
} WYXlÅgX ' w$ZYXU`Y^�k�XUf�kgWYX&¾�¿�qeÀÖÀ \YW�daf|Xfg\�dajlXa� VKWY[]fcnp^AÅ|b m ~²d�W�daf�`�^,\�daÅgdabeX�k�XlÅgfcXÝ��jUXU\�k�np^aÅek�W�X
`Y^AÅ|bcd�~_[ �Ud�k�[]^A`en«d�jlk�^aÅU��^¯kÐ[]f�[_bT\�^AÅ�k¦da`�kÔkg^e`�^ak�[]jUX<k�W�d³k Q�Ê m d�kg[_^A`�E�� ± [_f�^A��k�da[_`YXlZ�npÅ|^Ab<Q�Ê m d�kg[_^A`�E�� t
[]nÂkgWYXµ\�daÅ�d�beX�k�XUÅ ; [_fKf|XlkGk�^ �UXlÅg^Y�

�������54 6-� ��7 �86-9;:6���=<>:@?  	BA � ����DC

VKWYX8d m k�WY^AÅ|f�^anKk�W�[_f�bT^�Z�XU~<� t4° ���ÔjUda~_j m ~²d�kgXUZ,kgWYX�bed�k�Å|[���XU~]XUbTXU`�k ¼ ^an�k�WYXcqrsØuAwRx�Ù ¾�¿�qeÀÂÁiÀÉÃ
k�Ågda`Yf|[]k�[]^A`�f|k�daÅ|kg[_`Y��npÅ|^AbPkgWYXµ�AXU`YXlÅ�da~Âd�fgf m be\�kg[_^A` �

¼ 3FE s � � �#� x � ! s ��� s  Ç �  -Ýxgxls � � � s  Ç �  -Ýx|x �HGÂs ��� s  Ç 9- -�xgxls � � � s  Ç 9I -Ýx|x D
t uA�



} WYXlÅgX � da`�Z � �Éd�ÅgXM\�^a~²daÅ|[ �>d³k�[_^a`Yft^anG¾ ¿³q da`YZ�q
� �  Çrda`YZ  -�daÅgXTdaÅ|X�k�WYXM\Y[]^A`Yfrnp^ m Å�®ÎbT^AbTXU`�k¦d�d�`YZ
E D !�da`YZ,G©d�ÅgX<k�WYXµf|j>da~_daÅÔn m `Yj�k�[_^a`YfK^anÈk�WYXµbedafgf|XUfÐda`YZ8XU`YXlÅg�A[]XUf�^anÄk�WYXµ[_`�ya^A~]yaXUZ�\�daÅ|kg[_jl~_XUfl�VKWYX �� U  fg\iXUj�k�Å m b�^A��k�da[_`�XUZ�npÅg^abÜkgWY[_fzbcd�kgÅg[¹�TXU~_XlbeXl`�kKZY[_Zc`Y^ak�da�aÅgXUX } []k�Wek�WYX<Z�d³k¦d�� t t�� � � d�`YZ
k�W�XUÅgX�np^AÅgX<kgWYX�d m k�W�^AÅgf�ÅgXlZ m jlXUZ×kgWYXµbcd³k�Åg[¹��Xl~_XlbeXl`£k�kg^MkgWYXµfg[]be\Y~]XUf�kK\�^afgfg[]�Y~_Xrnp^aÅgb4�

¼ 3 s � � �#� xUs E Ç � E -  Ç �  -�x ]
VKWYX �� U  f|\�XljlkgÅ m b ^A��k¦da[]`YXUZ�npÅg^ab�k�WY[]fKbcd³k�Åg[¹��Xl~_XlbeXl`£k�[]f

021
0 �� l  3 s ' wRx 5's �� l  - 9�� � -  x - D sFE�� % x

} WYXlÅgX � [_f�d�npÅgXlX�\YdaÅ�dabTXlkgXUÅl��VKWY[_fÔnp^AÅ|b m ~_d�[_f�d��AXU`�XUÅ�d�~_[ �Ud�k�[]^A`�^an zÅg^ } ` � Ò daWY`�QRÊ m d³k�[_^a` E�� ± �

��������� �  CK���� 9�	���� �
	 � ��:6���� �����C

VKWYX�R^A~_^afgWY[]` ���Öda¢£W�d�Åg^4y�� t4°AÚ � bT^�Z�XU~Y[]f���dafgXlZc^A`edµj¦WY[_Ågda~ Õ da�AÅgda`Y�A[_da`Mda\Y\YÅ|^�daj¦Wcda`YZ m k�[]~_[ �lXUf1f|^AbTX
b m ~�k�[]\�^A~]X�®¯X���\�da`Yf|[_^A`�kgXUj¦WY`Y[]Ê m XUftkg^cjUda~_j m ~²d�kgX�kgWYX�\YdaÅ�dabTXlkgXUÅ|fÐ^anÉk�WYX Õ d��AÅ�da`��A[²da` �KVKWYX�bed�k�Å|[��8Xl~_X�®
bTXU`�kz[]`TkgWY[_f�bT^�ZYXl~�[_f�[_`Y[�k�[_da~_~ { j>da~]j m ~_d�k�XlZe[]`ek�W�XÐj¦WY[]Å�da~ ~][_bT[]k ��  3 ° da`�Zek�W�XU`�d�\YWYXU`�^AbeXl`Y^A~]^A�A[_jUda~k�XlÅgb � � -  [_f�d�ZYZYXUZ �h��XlnpXlÅgXl`YjUXc� t t t �ËÊ m ^akgXUf�k�WYXµZY[�� XlÅgXl`£kg[²da~ jUÅg^afgf�®¯fgXljlk�[]^A`8np^AÅÔk�WY[]fKbe^�ZYXl~Ëdaf��

021
0 �� l �3 s ' wRx 5's �� l  - 9�� � -  x - D sFE�� � x

} WYXlÅgX ' w%f|k�da`YZYftnp^aÅ�¾�¿�qeÀÖÀ&\YW�daf|X�fg\YdajUX�� Q�Ê m d�k�[]^A`Yf E�� � da`YZUE�� % d�ÅgX�bed�kgWYXUbed�k�[]j>da~]~ { k�WYX�f�dabTX �
fg^kgW�d�k } X m `Y[�n { k�W�XUb m `YZYXUÅ�kgWYX�f�d�beX�`YdabeX������RV����� be^�ZYXU~��Y�U^¯kM[_f } ^AÅ�k�W¡`Y^akg[_`Y�×k�W�d�k�k�WY[]f
np^AÅ|b m ~²d8sFQ�Ê m d�k�[]^A`4E�� % ^AÅ�Q�Ê m d�kg[_^A`4E�� � xznp^AÅ � 3 % [_f } WYd�k } X m fgXµ[]`8kgWYX�¨×^A`�k�X Ò daÅ|~_^M�AXU`�XUÅ�d³k�[_^a`[_`�kgWY[_f�da`Yda~ { fg[]f�dafKk�WYX�wÄ® } d>yAXµ\�daÅgdabTXlk�Å|[ �Ud�k�[]^A`�^an Ò W�da\�kgXUÅ % �

���������  !� 9"	������# � 9%$ 7 �
	 � ����DC

VKWYX �G^4y�[]¢a^4y �-/�WY[�npbcd�`�bT^�Z�XU~Ð�'&(& ° �h[_f�d×bT^AÅgXTXU~_da�i^AÅ�d�kgXTyaXUÅ|fg[_^a`,^an)R^A~]^AfgW�[_` �*�Öda¢£W�daÅ|^�y�da`Yda~�®
{ fg[]f��'& °aÚ � � \ m �Y~_[]fgWYXlZ,+ m f|kTd©npX } bT^A`�k�W�f�~²d�kgXUÅU�VKWY[]f�be^�ZYXl~h[]`YjU~ m ZYXUf�f|bcd�~_~_XlÅ�kgXUÅ|bef � np^aÅgbeda~_~ { ^an
^AÅ|ZYXUÅ.-!/ � } WY[_j¦W:�GX�npXUÅgXl`YjUX��'& °AÚ �ÈW�dafG`YXl�A~_Xljlk�XlZ:[_`8k�W�X�~]X>daZY[]`Y�T^AÅgZYXlÅU�K��XlnpXlÅgXl`YjUX8�0&1&1&��È\ m k�fGbed�k�Å|[��

&�ua�



XU~]XUbTXU`�k ¼ np^aÅÔk�WY[]fKbe^�ZYXU~ [_`�d�fg[_bT\Y~]X � XUdaf { ®vk�^�® m fgX<np^AÅ|b��
¼ 3��  - 9�� s�� ¼ x - T &�� u � -  -YV � ± u � ��s�� ¼ x - 9  - � T & 9 % � -  -YV T jl^Af -��	�  9 &± V�
 D

} WYXlÅgX  []fµkgWYXenp^ m Åµbe^AbTXU`�k m b ^anzkgWYXcZ�[_\Y[]^A`f { f|kgXUb [_`�qrsØuAwRx<Å|XlnpXlÅgXU`�jUXcnpÅgdabeX � � �  []fµkgWYX�d�`Y�A~_X�iXlk } XUXU`§k�WYX¾ ¿�q$ZY[_Å|XUjlkg[_^A`¥da`�Z¥kgWYX�ÀËÁ []`¡kgWYX�qrsØuAwRx�ÅgXUf�kenpÅgdabTX � da`YZ�� ¼ 3 ¼ GIH -KJML 9 ¼ NPO G �VKWYX\�d�Å�dabTXlkgXUÅ � [_f�d&npÅ|XUX:\YdaÅ�dabTXlkgXUÅ�^�n�kgWYX©kgWYXU^AÅ { �O�GX�npXUÅ|XU`YjlX%�0&1& E��r\YÅ|XUZY[]jlkgf � kg^'��Xd���^ m k
° ] & � 3 ° ] u ° �VKW�X�\�daÅgdabeX�k�XlÅ � []f�XÝ��\iXUj�k�XlZ¡kg^��XcZY[���XUÅ|XU`�k�np^AÅ�qrsØuAwRx�da`YZ,np^aÅ�^akgWYXUÅ�j¦WYdaÅgbT^A`Y[_df|k�d�k�XlfU�RVKWYX�ZY[���XUÅ|XU`�k�[_da~ÖjlÅg^Af|f�®Îf|XUj�k�[_^a`×[]f��

021
0 �� U  0 jU^af � �  3 s ' w�x 5 ¼ - D

} WYXlÅgX ' w¡[_fÔk�W�X�\�W�dafgXµf|\�dajUX��hVKW�X �� l  fg\iXUj�k�Å m b [_fK�A[�yAXU`�� { �0&1&1&U� �
021
0 �� l �3� � ��  - 9 % �� l  - � 7  - 9�� s�� ¼ x - T &�� u � -  - V C - � � -� �]s�� ¼ x - 9- - � - T & 9 % � -  - V - 
 ] sFE�� EAx

VKWY[]f�bT^�ZYXU~�\YÅgXlZY[_j�k�f�d<fgbeda~_~ ) ® } d>yAXÐdaZYbT[���k m Å|XÔk�^<k�W�XG\�ÅgXUZ�^Abe[]`�da`�k�~ { wÄ® } d>yAX�ZY[]\Y[_^a`�f { f|kgXUb���VKWYX
bed�k�Å|[��MXl~_XUbTXU`�kzjU^A`Yf|[_f�k�fz^�nÖk�WYÅ|XUXGk�XUÅ|bef � kgWYXÐ½�Å|f|khk } ^�jl^AÅgÅ|XUf|\�^A`�Z�k�^�wÄ® } d>yAXtjU^A`�k�Å|[_� m k�[_^a`Yfzd�`YZck�W�X
~²d�f|kG^A`YX�k�^ekgWYX ) ® } d>yAXa��¤O`Y^A`�® �UXUÅ|^ � bTX>da`�fGkgW�d�kGk�WYXlÅgX�[]f�fg^AbTX ) ® } d4yaX�jU^abe\i^A`YXl`£k � � m ktkgWY[_f�[]fd�fgbeda~_~ X ��XUjlkG�iXUjUd m fgXµk�W�X�jl^�X��TjU[_Xl`�k����� [_fKf|bcda~]~v�
2���� ���lBÄB �>S"! B1D:9 E FÐF H8I�9<J�B$#&%Q 6M? B�D:9 ')(��+*-,
$�X } d�`£k�k�^da\�\Y~ { k�W�X�ÅgX�y�[]X } XUZ'bT^�Z�XU~_f�k�^:^ m Å �� l  f|\�Xljlk�Å m b!kg^:�iX�da�Y~]XTkg^:jU^AbT\�daÅ|Xc^ m Å�Z�d�k�d
k�^�kgWYX�X���[_f�k�[]`Y�8¢�`�^ } ~]XUZY�aXed���^ m kµ[]k�ftfgW�da\iXa� $�XMZY^�d��Y[_`�®Î[_`�kgXU�AÅgd�k�XlZ/. - ½Yk<kg^�^ m Å<Z�d�k�d } [�k�Wk�W�X
k�W�XU^AÅ|Xlk�[]j>da~ be^�ZYXU~]fKZYXUf|jUÅ|[_�iXUZ×da��^4yaXa�RVKWYX�`�d10 2]yaX3. - } ^ m ~_Z8�iX>�

. -46587 9 :<; 3>= ? 1A@�B @ 9DC @1 s 13@ x B @FE - D
} WYXlÅgX 1A@HG 1 s 1A@ x�[]f�k�WYX8Ågd }P{ [_XU~]Z¡[_`'k�WYX�Ip®¯k�W �� U  f|~_[]jUX � B @ []f�k�WYX8`Y^abe[]`�da~zZ�Xlk�Xljlkg^AÅeX��TjU[_Xl`Yj {
jU^aÅgÅgXljlkg[_^A`'n m `Yj�k�[]^A` B s �� U  x � [_`�k�Xl�AÅ�d�kgXUZ¡^4yAXlÅTkgWYX�I«®¯kgW �� U  fg~][_jlX � da`YZ C @ []f�k�WYX�k�W�XU^AÅ|Xlk�[]j>da~ { []XU~]Z\YÅ|XUZY[]jlk�[]^A`�np^AÅJI«®vk�W8fg~][_jlX � da~]fg^M[_`�kgXU�AÅgd�k�XlZ�^4yaXUÅ�k�WYX3I«®vk�W �� U  f|~_[]jUXa�
 m kt��Xlj>d m f|X } X�W�d>yAX�fgW�d�\�XÝ®ÎÅgXl~²d�kgXUZ×jU^AÅ|ÅgXU~_d�k�[]^A`Yf�[_`�k�WYX m `YjlXUÅ|k�da[_`�k { ^an1kgWYX�ZYXlkgXUjlkg^AÅrX��ejl[_Xl`Yj { �
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·��«º�� jl^AÅgÅ|XU~_d�k�[]^A`YfÖ[]`�kgWYX m `YjUXlÅ|k¦d�[_`�k�[]XUfÂ^an�kgWYXRjU^AÅ|ÅgXljlk�[]^A`Yf 1 / � /�� s B @ xË��X�k } XlXU`�`YXl[_�AW£�i^AÅg[]`Y� �� U  f|~_[_jlXUf � } X
`YXlXUZ�k�^�[_`Yjl~ m Z�XGkgWYXUbÜ[_`Tk�WY[]f . - ���ÐdabTXU~ { � } X } da`�kzkg^�k�da¢aXr[]`�k�^�dajUjl^ m `�kÔk�W�XtjU^aÅgÅgXl~²d�kgXUZef { f|kgXUbed�k�[]j
m `YjlXUÅ�k¦da[]`£k { Z m X�k�^�y�daÅ|[²d�kg[_^A`�fÐ[]`:k�WYX�f|W�da\iXUf<^anRk�W�XMdafgf m beXlZ �� U  da`�Z����hf|\�XljlkgÅ�d���$&X�jUda`Y`Y^�kµZY^
k�W�[_f1� { \YÅ|^A\�da�Ad�k�[]`Y�tk�W�XKXUÅgÅ|^AÅ�da~]^A`Y� } [�k�W 1 s 1A@ xÈ[_`�k�W�XKZYXU`Y^abe[]`�d�k�^aÅÉ^an k�W�XJ. - � �iXUjUd m f|XG[]`�k�W�d³k�j>daf|X
k�W�X�XUÅgÅ|^AÅgf } ^ m ~_Z��X�k�ÅgXUd�k�XlZ�daf m `Yjl^AÅgÅ|XU~_d�k�XlZÖ�0/�^ � } XMk�da¢aXMd�Z�[���XUÅgXl`�kµda\Y\YÅ|^�daj¦WÖ� Õ Xlk m f<jl^A`Yf|[_ZYXlÅ
k�W�X �� l  \�daÅgdabeX�k�Å|[ �>d³k�[_^a`c½�Ågf�k>�

VÄ^:dajUjl^ m `�k�np^AÅµk�W�XcjU^aÅgÅgXl~²d�kgXUZ�f { f|kgXUbed�k�[]j m `�jUXUÅ�k¦da[]`�k { []`�kgWYXey�daÅ|[²d�kg[_^A`^anÔkgWYX �� l  f|W�da\iX } X
j¦W�da`��AX�kgWY[_f�fgWYda\�XµnpÅg^ab�k�WYX�`Y^AbT[_`�d�~ÂwÄ® } d4yaX�\�d�Å�dabTXlkgÅg[ �Ud�k�[]^A`�k�^Tk�WYX�\YW�d�fgX�®¯fg\�d�jUX�^a`YXa��^Î`×bcd�kgWYX�®
bed�k�[]j>da~Y~_da`Y� m da�AX � } XÐf m �Yf�k�[]k m k�XGk�WYXG`Y^AbT[_`Yda~YjU^aÅgÅgXljlkg[_^A`Tn m `Yjlkg[_^A` B s �� U  x�� { kgWYXtj¦WYda`Y�AXlZen m `Yj�k�[]^A`B	� J s �� U  x � [_`�k�Å|^�Z m jUXlZ&[_`-/�Xljlk�[]^A` % � $�Xejl^A`Yfg[]ZYXUÅµk�W�[_fµj¦W�da`Y�aXc[_`f|W�da\iXUf�kg^©jl^AÅgÅ|XUfg\i^A`YZ�k�^×d×^A`�X
f|k�da`YZ�d�ÅgZcZ�Xly�[²d�kg[_^A`My�daÅg[_d�k�[]^A`Ö�ÈVÄ^�[_`Yjl~ m Z�XGkgWY[_f�j¦W�da`Y�aXÐ[]`£kg^�kgWYXG½�k } XtjlÅgX>d³k�Xrd�`YX }�
 ^�d�k�[]`Y��\�daÅ�d�bM®
XlkgXUÅ� � �A^4yaXUÅg`�[_`Y��k�W�X �� U  f|W�da\iXa�RVKWY[_fK\YdaÅ�dabTXlkgXUÅÔjl^A`�k�[]` m ^ m fg~ { jl^A`�k�Åg^a~_fÔk�W�X<j¦W�da`Y�AXµ^anÂkgWY[_fÔf|W�da\iX
npÅg^ab@wÄ® } d4yaX�s«d�k�� 3 ° xÔkg^M\YW�daf|X�®Îf|\�dajlX�sØd³k�� 3 &�xÝ�z¨×d�k�WYXlbcd³k�[_jUda~_~ { kgWY[_fKbTX>d�`YfKk�W�d�k } X�b m ~]kg[_\Y~ {
k�W�X { [_XU~]ZYf 13@ � { dcn«d�jlk�^aÅ��0&����is�� � J@ 9 &�x �Ø�rVKWYX�X���\YÅgXlfgf|[_^A`�� � J@ WYXUÅ|X�ZYXU`�^ak�Xlfrk�WYX�d>yaXUÅ�d��AX�^anRk�W�X
jU^a`£kg[_` m ^ m fµn m `Yjlkg[_^A`:npÅ|^Ab�Q�Ê m d�kg[_^A` � � u � � � J s �� l  x�� B�� J s �� l  x|¿ B s �� U  x � ^4yAXlÅ<k�WYX Ip®¯k�W �� l  fg~][_jUX
Å�d�`Y�AXa��VKWYXe\�daÅ�d�beX�k�XUÅ��:[_f�da~_~]^ } XUZ�k�^ 
 ^�d�k � � m k�[_f�`Y^AbT[_`�d�~_~ { jU^A`�f|k�Ågda[_`�XUZ&kg^©W�d>yAX �UXUÅ|^:jUXl`�k�Å�d�~
y�da~ m Xµda`YZ×dMf�k¦da`�Z�daÅgZ�ZYX�y�[_d�k�[]^A`�^anÄ^A`YX��

VKWYX . - n m `Yjlkg[_^A`×\YÅg^A\iXUÅ|~ { []`YjU~ m ZY[_`��MkgWYX�jl^AÅgÅ|XU~_d�k�XlZ×f { f�k�Xlbcd�kg[_jlf m `YjlXUÅ�k¦da[]`£k { ^A`�k�WYX �� U  fg\iXUjÝ®
k�Å m b�\�d�Å�dabTXlkgÅg[ �Ud�k�[]^A`�~]^�^A¢£fK~][_¢aX@�

. - 3 = ? 13@ B @ �0& ���is�� � J@ 9 &4x � 9DC @1 s 1A@ x B @ �'&�����s�� � J@ 9 &�xÎ� E - ��� - sFE�� �ax

} WYXlÅgXckgWYXck�XlÅgb�� - fgWY^ m ~_Z,�iX�[]`£kgXUÅ|\YÅgX�k�XUZ¡d�f T�� Ã $Ç V - �©VKWY[_f�k�XUÅ|b![]`�k�Åg^�Z m jlXUf�^A`YX�bT^AÅgXTZYXl�AÅgXlX�^an
npÅgXlXUZY^abCda`�Z^A`YX�bT^AÅgX�\�daÅgdabeX�k�XlÅ � f|^ck�W�d³krk�WYX�k�^ak�da~Ä` m b���XlÅ<^an�k�WYX�ZYXU�AÅ|XUXlf<^an�npÅgXlXUZY^Ab�ZY^�XUfr`Y^�k
j¦W�da`��AXa�
�td>y�[_`Y�×[_`Yjl~ m Z�XUZ&f m j¦W'd�jU^AÅ|ÅgXUj�k�[]^A`�np^AÅ<kgWYXcj¦W�d�`Y�AXc^�nÔk�WYX �� U  f|W�da\iXc[_`�kg^×k�W�X�. - � } X�Z�^×k�W�X

f�d�beXznp^aÅÄk�W�X���� fgWYda\�X�� $�XÔj¦W�da`Y�aXÔk�WYX���� fg\iXUjlkgÅ m bO\�daÅgdabeX�k�Å|[ �>d³k�[_^a`�npÅ|^Ab	kgWYXÔ`Y^abe[]`�da~�� �! Á �#"%$'& Á � � $ �&k�^,kgWYXn m `Yj�k�[_^a`Yf B)( Ç�* s �� l  x � Z�Xl½�`YXlZ-[]`Ûk�WYX /�Xljlkg[_^A` � � u�� u��$VKW�XUfgXn m `Yj�k�[]^A`Yf�daÅ|XjU^A`�fg[_Z�XUÅgXlZ-d�f
jU^aÅgÅgXlfg\i^A`YZY[]`Y�&kg^,k�WYX�yad�Åg[²d³k�[_^a`%^an<kgWYX©f|W�da\iX� { ^A`YX©f|k¦d�`YZ�daÅ|Z ZYXly�[²d³k�[_^a` m \ da`�ZÛZY^ } `Os G & 1 x��
VKWYXl` } Xc[_`�k�Å|^�Z m jUXT^A`YXTbe^AÅ|X 
 ^�d�k�[]`Y��\�daÅ�d�beX�k�XUÅ ��+4� jl^A`�k�Å|^A~_~][_`Y��k�W�Xej¦W�d�`Y�AXc^�nÔk�WYXefgW�d�\�Xe^anÔk�W�X
jU^aÅgÅgXljlkg[_^A`�n m `Yjlkg[_^A`�npÅg^Ab�kgWYX�`�^Abe[]`�da~�s«d�k + 3 ° xKkg^ekgWYX�j¦W�d�`Y�AXUZ¥s«d�k + 3 &�x��Ð¨©d³k�WYXlbcd�kg[_jUda~_~ { � } X
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b m ~�k�[]\Y~ { kgWYX { [_Xl~_ZYfh� { ^A`YXrbT^AÅ|XÐn«daj�k�^AÅ � �0& � + s�� ( Ç�*@ 9 &�xÎ�v��VKWYX<XÝ��\YÅgXlfgfg[]^A` � ( Ç�*@ � da��da[]` � bTX>d�`Yfzk�W�X
Å�d³k�[_^�^�nÉk�W�X�jl^AÅgÅ|XUj�k�[_^a`8n m `Yjlkg[_^A`YfKnpÅ|^AbSQ�Ê m d�k�[]^A` � � %Y� � ( Ç�* s �� U  x 3 B ( Ç�* s �� U  xg¿ B s �� U  x � []`£kgXU�AÅgd�k�XlZ^4yAXlÅ�kgWYX I«®¯kgW �� l  fg~][_jUX��ÉVKWYXG\�daÅgdabTXlk�XlÅ + [_f�da~]fg^�da~]~_^ } XlZ�k�^ 
 ^�d�k�� m khjl^A`Yf�k�Å�d�[_`YXlZTkg^�WYd4yaXrd<jUXl`�k�Å�d�~
y�da~ m X<^an �lXUÅ|^cda`�Z©d�f|k�da`YZ�d�ÅgZ�ZYXly�[²d³k�[_^a`�^an1^A`�Xa�

VKWYXµn m ~_~H. - n m `Yj�k�[_^a`�\�Åg^A\iXUÅ|~ { []`YjU~ m ZY[]`Y��k�WYXµjl^AÅgÅ|XU~²d³k�XUZ8f { f�k�Xlbcd�kg[_jlf m `YjUXlÅ|k¦d�[_`�k { ~_^�^A¢£fÔ~_[]¢aX@�
. - 3 = ? 1A@ B @ �0&�� �is�� � J@ 9 &�x �¯�'&�� + s�� ( Ç�*@ 9 &�x � 9DC @1 s 1A@ x B @ �0& ���is�� � J@ 9 &4x �¯�'&�� + s�� ( Ç�*@ 9 &�x � E

-
� � - � + - ] sFE�� �Ax

$&X�W�d>yAXh^A��k�da[_`YXlZ�k } ^tf { f|k�Xlbcd³k�[_j�y�daÅ|[²d�kg[_^A`YfÖnp^aÅÖk�WYX ���Yf|\�XljlkgÅ m b � ��Á Ç�* da`YZ �ËÃ Ç�* � jU^AÅ|ÅgXlfg\i^A`YZY[]`Y�
k�^ek�WYX�j¦W�da`Y�AX�^an�k�WYX�fgW�d�\�X�^�n�k�WYX����Rfg\iXUj�k�Å m b�� { ^A`YX�f�k¦da`�Z�daÅgZZ�Xly�[²d�kg[_^A`×f|kgXUXU\iXUÅrda`YZ:f|W�da~_~]^ } XlÅ
[_` ���rdaf�Z�Xlk�XlÅgbT[_`YXlZ¡[_` /�XUj�k�[]^A` � � u�� u���^¯kT[_f�dfg^abeX } W�d�kTZYXU~][_jUd�k�X�bed�k|k�XUÅ�^antW�^ } k�^W�d�`YZY~_X�k } ^
daf { bTbTXlk�Å|[_j ���Ky�daÅg[_d�k�[]^A`Yfµ[_`�kg^:^A`YX m `YjUXlÅ|k¦d�[_`�k { ����^AÅ�k m `Yd�k�Xl~ { � k�WYXcX ��XUjlkgf } X�daÅgXejU^A`YjlXUÅ|`YXUZ } []kgW
daÅ|Xcfgbeda~]~hd�`YZ } X�fg[]be\Y~][]n { kgWY[_`��Af�� { k¦da¢£[_`��×k�W�Xcy�daÅg[_d�k�[]^A` } W�[_j¦W,W�d�f�k�WYXe~²daÅ|�AXUf�k�[]be\�d�jlk�^A`,k�W�X
fgWYda\�X � d�`YZ m f|XÐ[�kRk�^��AXlkhd�jl^A`Yf|XUÅ|y�d�kg[]yaXÐXlf|k�[]bcd³k�X�^an kgWYXGf { f|kgXUbed�k�[]j m `YjUXlÅ|k¦d�[_`�k { � ^Î`e^AÅgZYXlÅ�kg^�j¦W�^�^Af|X
�iXlk } XUXU` ��Á Ç�* da`YZ �ËÃ Ç�* ~_X�k m f1k�Xlbe\i^AÅgdaÅg[]~ { \ m k � 3 ° � ^¯nik�WYXlÅgX } XUÅgX�`Y^ ���iy�daÅg[_d�k�[]^A`�s ·��«º�� jU^�X �TjU[]XU`�k
+ } XlÅgX�½���XUZkg^ �UXUÅ|^£xGkgWYX�½Yk|k�XUZ/. - } ^ m ~_Z©`YXUjlXUfgfgdaÅg[]~ { ��X��aÅgX>d³k�XUÅGk�W�d�` } []k�W©f m j¦W�dey�daÅg[_d�k�[]^A`'s ·��«º��
`Y^A`�®,�UXlÅg^ + x�����^AÅ�k�WYXtf { f|kgXUbed�k�[]jty�daÅg[_d�k�[]^A` } X } da`�kÔk�^ m f|Xtk�W�X ���ÂfgW�d�\�X } W�[_j¦W�[_fhk�WYXtn m Å|k�W�XUf|kznpÅg^Ab
k�W�Xe`Y^abe[]`�da~1^A`�Xa� $�XT~_^�^A¢d�kµk�W�Xej¦W�d�`Y�AXT[_`k�WYXM½YkA. - k�^�½�`YZ�^ m k } WY[_j¦W�fgW�d�\�XT[_f<k�W�XTn m Å�k�WYXlf|kU�
VÄda�Y~_X E���&tf|WY^ } fzk�WYX . - y�da~ m Xlf�np^aÅ m f|[_`Y��k�WYX���Á Ç�* d�`YZ �ËÃ Ç�* [_`Mk�WYX . - npÅg^Ab Q�Ê m d�kg[_^A` E�� � � da`�Z } []kgW
k�W�XMkgWYXU^aÅgXlkg[_jUda~1n m `Yj�k�[_^a` C @ ��Xl[_`Y� �hda`�� f<np^AÅgb m ~²dcnp^AÅ�wÄ®Îf�k¦d�kgX } [�k�WWY[]�AWYXUÅ ®Î^AÅ|ZYXUÅ<jl^AÅgÅ|XUj�k�[_^a`YfU� � `�Xj>d�`×f|XUX�kgW�d�k�k�W�X���[_�A�AXlf|kGj¦W�da`��AX�[]`�. - y�da~ m X<�iXlk } XUXl`©k�W�X�`�d 0 2]yAX3. - ½�k�s�� 3 + 3 ° xÔda`�Z×k�W�Xµn m ~_~H. -½YkG[_f�d�j¦WY[_X�yAXUZ } WYXU`��ËÃ Ç�* [_f m f|XUZÖ����^AÅzkgWY[_f�ÅgXUdafg^a` } X<k¦da¢�X �ËÃ Ç�* np^AÅÔkgWYX�da`�da~ { fg[_fl�

VKWYX m fgX�^anÉkgWYX<½Yk . - np^AÅÔk�WYX�fgXl~_Xljlk�[]^A`�^an��ËÃ Ç�* ^4yAXlÅ���Á Ç�* bcd { []`8\YÅg[]`YjU[]\Y~_X<�Y[_daf�^ m ÅK½YkGÅgXlf m ~�k�f �
� m k } X�X���\iXUjlktk�WY[]fÐ�Y[_daf�k�^c�iX�fgbeda~_~Ø�ÔVKWYX�j¦WYda`Y�AX�[_` . - Z m X�kg^ m f|[_`Y� � Á Ç�* []`Yf|kgX>daZ×^an �ËÃ Ç�* []fÐ~]XUf|f
k�WYda` ° � � m `Y[]k�da`YZ�k�WYXTj¦W�da`��AXc[]`�kgWYXe½Yk�ÅgXlf m ~�k�[]fµfgbeda~_~1kg^�^ �µk�W�X ; ¿ = \�d�Å�dabTXlkgXUÅµ[_f�ZY[���XUÅ|XU`�k�� {dck�[]` { npÅgdajlkg[_^A`:^�nhf�k¦d�kg[_f�k�[_jUda~ m `YjUXlÅ|k�da[_`�k { ��¤t~]fg^ � k�WYX�qtsvuAwRxK½Ykµ[_fr^a`Y~ {�m f|XUZk�^�^A��k�da[_`×k�WYX�d�~_ÅgXUdaZ {
¢£`Y^ } `'fgW�d�\�X�^�nKk�WYX �� U  f|\�XljlkgÅ m b np^AÅ�qtsvuaw�x � } X�ZY^:`�^ak�XÝ��kgÅ�daj�kMda` { `YX } \YW { fg[]jUf�[]`�np^AÅgbed�kg[_^A`
npÅg^abPk�W�[_fK½Yk � fg^Mk�W�d�k } X�`YXU�A~]XUj�kGkgWYXµ\�^afgfg[]�Y~_X<f|bcd�~_~ ��[²dafl�
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 Mass [GeV/cππ

-π+πψ J/→(2S) Ψ
 Multipole Expansion, higher-order corr1S3

(prob = 6.9%)
PRD 22, 1652 (1980)

 Multipole Expansion, no higher-order corr1S3

(prob = 6.0%)
PRD 22, 1652 (1980)
Pham-Pire-Truong / Voloshin-Zakharov 
(prob = 3.4%)
PL 61B, 183 (1976)
PRL 45, 688 (1980)
Novikov - Shifman (prob = 10.3%)
Z.Phys.C8, 43 (1981)
Brown - Cahn
PRL 35, 1 (1975)

-1         CDF II Preliminary, 360 pb
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 Mass [GeV/cππ

-π+πψ J/→(2S) Ψ
 Multipole Expansion, higher-order corr1S3

(prob = 8.7%)
PRD 22, 1652 (1980)

 Multipole Expansion, no higher-order corr1S3

(prob = 4.0%)
PRD 22, 1652 (1980)
Pham-Pire-Truong / Voloshin-Zakharov 
(prob = 4.5%)
PL 61B, 183 (1976)
PRL 45, 688 (1980)
Novikov - Shifman (prob = 12.5%)
Z.Phys.C8, 43 (1981)
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�ÉdaÅgdabeX�k�XlÅ + ��Á Ç�* ^AÅ �ËÃ Ç�*�� �Éd�Å�dabTXlkgXUÅ� �É[]k . - ; ¿ =
�É~_^�d³k�f�� ° � E % G ° � � E �Gfg[_`�� ��Á Ç�* �É[¹��XlZ�k�^ �UXlÅg^ ±AÚ � ��u ±>% ® ° � ±@%�± G ° � ° u &
�É~_^�d³k�f�� ° � � � G ° � % � �Gfg[_`�� �ËÃ Ç�* �É[¹��XlZ�k�^ �UXlÅg^ ±AÚ � ±A± &�� ® ° � ±@% & G ° � ° uAu
�É~_^�d³k�f�� ° � EAu G ° � � � �Gfg[_`�� ��Á Ç�* �É~]^�d�k�f/� ° � � Ú G &A� %�° ± ��� ��uA�A� ® ° � ±@% % G ° � ° uAu
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 range (6, 7) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 68    N± = 2038 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 27.3   DoF = 25    Prob = 34.3%2χ

 range (6, 7) GeV/ct mass in pππψJ/
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 range (7, 8) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 65    N± = 2075 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 29.4   DoF = 25    Prob = 24.6%2χ

 range (7, 8) GeV/ct mass in pππψJ/
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 range (8, 9) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 57    N± = 1708 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 21.3   DoF = 25    Prob = 67.7%2χ

 range (8, 9) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel
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(2S)Ψ
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(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 29.2   DoF = 25    Prob = 25.7%2χ

 range (9, 10) GeV/ct mass in pππψJ/
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 range (10, 11) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 43    N± = 1088 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 36.0   DoF = 25    Prob = 7.2%2χ

 range (10, 11) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel

 35    N± = 733 
(2S)Ψ
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 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 22.9   DoF = 25    Prob = 58.3%2χ

 range (11, 12) GeV/ct mass in pππψJ/
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 range (12, 13) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 31    N± = 560 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 38.8   DoF = 25    Prob = 3.9%2χ

 range (12, 13) GeV/ct mass in pππψJ/
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 range (13, 14) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel
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(2S)Ψ
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 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 39.6   DoF = 25    Prob = 3.2%2χ

 range (13, 14) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel
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(2S)Ψ
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(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 22.2   DoF = 25    Prob = 62.3%2χ

 range (14, 16) GeV/ct mass in pππψJ/
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 range (16, 19) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel

 26    N± = 376 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 31.8   DoF = 25    Prob = 16.4%2χ

 range (16, 19) GeV/ct mass in pππψJ/
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 0.00± = 0.25 
rel

 24    N± = 273 
(2S)Ψ

N
 0.0± = 3686.0 

(2S)Ψ
m

 0.00± = 3.03 relσ 0.0    ± = 2.7 
(2S)Ψ

σ

 = 17.2   DoF = 25    Prob = 87.6%2χ

 range (19, 35) GeV/ct mass in pππψJ/
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 range (6, 7) GeV/ct in pππψMass of J/

]2 Mass [GeV/cππψJ/

 58± = 203 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 29.7    DoF = 252χ

Prob = 23.6%

 range (6, 7) GeV/ct in pππψMass of J/
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 range (7, 8) GeV/ct in pππψMass of J/

]2 Mass [GeV/cππψJ/

 53± = 213 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 31.3    DoF = 252χ

Prob = 17.9%

 range (7, 8) GeV/ct in pππψMass of J/
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 range (8, 9) GeV/ct in pππψMass of J/

]2 Mass [GeV/cππψJ/

 45± = 215 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 19.7    DoF = 252χ

Prob = 76.2%

 range (8, 9) GeV/ct in pππψMass of J/
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 range (9, 10) GeV/ct in pππψMass of J/

]2 Mass [GeV/cππψJ/

 38± = 147 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 24.3    DoF = 252χ

Prob = 50.0%

 range (9, 10) GeV/ct in pππψMass of J/
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 range (10, 11) GeV/ct in pππψMass of J/

]2 Mass [GeV/cππψJ/

 32± = 127 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 22.0    DoF = 252χ

Prob = 63.6%

 range (10, 11) GeV/ct in pππψMass of J/
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 range (11, 13) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 35± = 171 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 28.5    DoF = 252χ

Prob = 28.6%

 range (11, 13) GeV/ct mass in pππψJ/
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 range (13, 16) GeV/ct mass in pππψJ/

]2 Mass [GeV/cππψJ/

 30± = 150 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 30.3    DoF = 252χ

Prob = 21.3%

 range (13, 16) GeV/ct mass in pππψJ/
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]2 Mass [GeV/cππψJ/

 20± = 34 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 25.0    DoF = 252χ

Prob = 46.2%

 range (16, 19) GeV/ct mass in pππψJ/
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 21± = 14 XN
 0.0± = 3872.2 Xm

 0.0± = 5.0 Xσ
 = 25.5    DoF = 252χ

Prob = 43.4%

 range (19, 35) GeV/ct mass in pππψJ/
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2) range (0.280, 0.300) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 19   N± = 4 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.24± = 1.00 β 0.00   ± = 0.00 α 0.04   ±A = 2.60 

 = 120.1    DoF = 77  ==>  Prob = 0.1%2χ

2) range (0.280, 0.300) GeV/cππ in m(ππψMass of J/

3.6 3.7 3.8

2
C

an
d

id
at

es
 p

er
 2

.5
 M

eV
/c

0

50

100

150

200

250

300
2) range (0.300, 0.320) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 26   N± = 32 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 3.69± = 3.06 β 1.04   ± = 0.65 α 1.71   ±A = 1.80 

 = 100.1    DoF = 76  ==>  Prob = 3.2%2χ

2) range (0.300, 0.320) GeV/cππ in m(ππψMass of J/
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2) range (0.320, 0.340) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 26   N± = -4 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 2.35± = 3.79 β 0.61   ± = 0.89 α 0.82   ±A = 1.80 

 = 70.8    DoF = 76  ==>  Prob = 64.6%2χ

2) range (0.320, 0.340) GeV/cππ in m(ππψMass of J/
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2) range (0.340, 0.360) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 28   N± = 18 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.92± = 4.21 β 0.46   ± = 1.00 α 0.57   ±A = 1.96 

 = 108.6    DoF = 76  ==>  Prob = 0.7%2χ

2) range (0.340, 0.360) GeV/cππ in m(ππψMass of J/
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2) range (0.360, 0.380) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 30   N± = 96 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.62± = 6.39 β 0.35   ± = 1.39 α 0.28   ±A = 1.90 

 = 68.6    DoF = 76  ==>  Prob = 71.5%2χ

2) range (0.360, 0.380) GeV/cππ in m(ππψMass of J/
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2) range (0.380, 0.390) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 22   N± = 69 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.83± = 3.43 β 0.37   ± = 0.59 α 0.33   ±A = 1.60 

 = 79.1    DoF = 76  ==>  Prob = 38.6%2χ

2) range (0.380, 0.390) GeV/cππ in m(ππψMass of J/
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2) range (0.390, 0.400) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 23   N± = 109 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.98± = 2.57 β 0.37   ± = 0.34 α 0.45   ±A = 1.90 

 = 81.4    DoF = 76  ==>  Prob = 31.9%2χ

2) range (0.390, 0.400) GeV/cππ in m(ππψMass of J/
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2) range (0.400, 0.410) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 25   N± = 164 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.78± = 4.94 β 0.31   ± = 0.92 α 0.15   ±A = 1.51 

 = 73.8    DoF = 76  ==>  Prob = 55.2%2χ

2) range (0.400, 0.410) GeV/cππ in m(ππψMass of J/
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2) range (0.410, 0.420) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 26   N± = 206 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.66± = 7.44 β 0.27   ± = 1.18 α 0.06   ±A = 1.55 

 = 73.5    DoF = 76  ==>  Prob = 56.1%2χ

2) range (0.410, 0.420) GeV/cππ in m(ππψMass of J/
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2) range (0.420, 0.430) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 28   N± = 293 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.53± = 4.51 β 0.24   ± = 0.70 α 0.11   ±A = 1.84 

 = 72.4    DoF = 76  ==>  Prob = 59.5%2χ

2) range (0.420, 0.430) GeV/cππ in m(ππψMass of J/
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2) range (0.430, 0.440) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 28   N± = 310 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.40± = 2.86 β 0.20   ± = 0.45 α 0.13   ±A = 2.10 

 = 50.3    DoF = 76  ==>  Prob = 99.0%2χ

2) range (0.430, 0.440) GeV/cππ in m(ππψMass of J/
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2) range (0.440, 0.450) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 30   N± = 380 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.31± = 4.49 β 0.17   ± = 0.65 α 0.05   ±A = 2.03 

 = 86.2    DoF = 76  ==>  Prob = 20.0%2χ

2) range (0.440, 0.450) GeV/cππ in m(ππψMass of J/
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2) range (0.450, 0.460) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 30   N± = 387 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.16± = 3.35 β 0.14   ± = 0.53 α 0.04   ±A = 2.23 

 = 88.9    DoF = 76  ==>  Prob = 14.8%2χ

2) range (0.450, 0.460) GeV/cππ in m(ππψMass of J/
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2) range (0.460, 0.470) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 31   N± = 414 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.06± = 6.22 β 0.12   ± = 0.79 α 0.07   ±A = 2.40 

 = 72.2    DoF = 76  ==>  Prob = 60.1%2χ

2) range (0.460, 0.470) GeV/cππ in m(ππψMass of J/
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2) range (0.470, 0.480) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 33   N± = 541 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.96± = 4.64 β 0.10   ± = 0.57 α 0.05   ±A = 2.44 

 = 79.3    DoF = 76  ==>  Prob = 38.0%2χ

2) range (0.470, 0.480) GeV/cππ in m(ππψMass of J/
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2) range (0.480, 0.490) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 34   N± = 598 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.00± = 3.59 β 0.10   ± = 0.44 α 0.06   ±A = 2.61 

 = 84.8    DoF = 75  ==>  Prob = 20.7%2χ

2) range (0.480, 0.490) GeV/cππ in m(ππψMass of J/
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2) range (0.490, 0.500) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 36   N± = 671 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.02± = 7.74 β 0.10   ± = 0.98 α 0.11   ±A = 2.62 

 = 71.8    DoF = 75  ==>  Prob = 58.5%2χ

2) range (0.490, 0.500) GeV/cππ in m(ππψMass of J/
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2) range (0.500, 0.510) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 37   N± = 791 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 2.21± = 5.28 β 0.34   ± = 0.61 α 0.18   ±A = 2.51 

 = 77.9    DoF = 75  ==>  Prob = 39.0%2χ

2) range (0.500, 0.510) GeV/cππ in m(ππψMass of J/

]98$8
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2) range (0.510, 0.520) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 38   N± = 823 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.28± = 3.84 β 0.15   ± = 0.38 α 0.07   ±A = 2.62 

 = 70.4    DoF = 75  ==>  Prob = 62.9%2χ

2) range (0.510, 0.520) GeV/cππ in m(ππψMass of J/
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2) range (0.520, 0.530) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 38   N± = 835 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.12± = 2.89 β 0.11   ± = 0.38 α 0.06   ±A = 2.52 

 = 76.6    DoF = 75  ==>  Prob = 43.3%2χ

2) range (0.520, 0.530) GeV/cππ in m(ππψMass of J/
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2) range (0.530, 0.540) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 39   N± = 927 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.00± = 2.15 β 0.10   ± = 0.21 α 0.06   ±A = 2.53 

 = 54.0    DoF = 75  ==>  Prob = 96.8%2χ

2) range (0.530, 0.540) GeV/cππ in m(ππψMass of J/
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2) range (0.540, 0.550) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 40   N± = 906 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.97± = 2.50 β 0.09   ± = 0.20 α 0.05   ±A = 2.70 

 = 80.7    DoF = 75  ==>  Prob = 31.0%2χ

2) range (0.540, 0.550) GeV/cππ in m(ππψMass of J/
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2) range (0.550, 0.560) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 40   N± = 919 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.85± = 2.46 β 0.08   ± = 0.19 α 0.04   ±A = 2.54 

 = 59.9    DoF = 75  ==>  Prob = 89.9%2χ

2) range (0.550, 0.560) GeV/cππ in m(ππψMass of J/
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2) range (0.560, 0.570) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 38   N± = 877 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.93± = 6.41 β 0.09   ± = 0.63 α 0.10   ±A = 2.80 

 = 61.0    DoF = 75  ==>  Prob = 87.8%2χ

2) range (0.560, 0.570) GeV/cππ in m(ππψMass of J/
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2) range (0.570, 0.575) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 27   N± = 414 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.99± = 5.21 β 0.08   ± = 0.45 α 0.05   ±A = 1.34 

 = 84.1    DoF = 75  ==>  Prob = 22.3%2χ

2) range (0.570, 0.575) GeV/cππ in m(ππψMass of J/
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2) range (0.575, 0.580) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 26   N± = 351 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 0.00± = 5.14 β 0.03   ± = 0.35 α 0.02   ±A = 1.09 

 = 51.2    DoF = 68  ==>  Prob = 93.5%2χ

2) range (0.575, 0.580) GeV/cππ in m(ππψMass of J/
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.12± = 0.15 
rel

 43   N± = 292 
(2S)ψ

N

 0.2± = 3686.9 
(2S)ψ

m

 3.64± = 4.80 relσ 0.3   ± = 2.6 
(2S)ψ

σ

 1.85± = 6.24 β 0.15   ± = 0.49 α 0.06   ±A = 1.01 

 = 68.8    DoF = 64  ==>  Prob = 32.2%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 16   N± = 99 
(2S)ψ

N

 0.3± = 3687.7 
(2S)ψ

m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ

 1.42± = 4.59 β 0.10   ± = 0.34 α 0.04   ±A = 1.03 

 = 80.2    DoF = 66  ==>  Prob = 11.1%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]98&%
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2) range (0.280, 0.360) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 47     m± = -44 XN

 0.12± = 2.92 β 0.02   ± = 0.49 α 0.34   ±A = 10.12 

 = 44.7   DoF = 35  ==>  Prob = 12.5%2χ

2) range (0.280, 0.360) GeV/cππ in m(ππψMass of J/
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2) range (0.360, 0.440) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 55     m± = -69 XN

 0.10± = 5.42 β 0.00   ± = 1.28 α 0.04   ±A = 6.21 

 = 34.2   DoF = 37  ==>  Prob = 60.0%2χ

2) range (0.360, 0.440) GeV/cππ in m(ππψMass of J/
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2) range (0.440, 0.490) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 45     m± = -12 XN

 0.12± = 4.45 β 0.00   ± = 0.71 α 0.07   ±A = 9.25 

 = 33.1   DoF = 37  ==>  Prob = 65.4%2χ

2) range (0.440, 0.490) GeV/cππ in m(ππψMass of J/
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2) range (0.490, 0.540) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 47     m± = 70 XN

 0.12± = 3.32 β 0.00   ± = 0.36 α 0.10   ±A = 14.14 

 = 37.4   DoF = 37  ==>  Prob = 45.9%2χ

2) range (0.490, 0.540) GeV/cππ in m(ππψMass of J/
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2) range (0.540, 0.570) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 39     m± = -15 XN

 1.30± = 3.94 β 0.26   ± = 0.37 α 1.81   ±A = 10.07 

 = 38.5   DoF = 35  ==>  Prob = 31.8%2χ

2) range (0.540, 0.570) GeV/cππ in m(ππψMass of J/

3.7 3.8 3.9 4

2
C

an
d

id
at

es
 / 

5.
0 

M
eV

/c

0

100

200

300

400

500

600

700

800

2) range (0.570, 0.600) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 38     m± = 104 XN

 0.15± = 1.97 β 0.66   ± = 0.00 α 0.14   ±A = 13.47 

 = 41.0   DoF = 35  ==>  Prob = 22.8%2χ

2) range (0.570, 0.600) GeV/cππ in m(ππψMass of J/
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2) range (0.600, 0.625) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 37     m± = 61 XN

 0.90± = 4.04 β 0.12   ± = 0.35 α 0.35   ±A = 9.74 
 = 35.7   DoF = 35  ==>  Prob = 44.5%2χ

2) range (0.600, 0.625) GeV/cππ in m(ππψMass of J/
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2) range (0.625, 0.650) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 38     m± = 102 XN

 1.03± = 4.40 β 0.16   ± = 0.47 α 0.51   ±A = 8.77 
 = 38.9   DoF = 35  ==>  Prob = 30.4%2χ

2) range (0.625, 0.650) GeV/cππ in m(ππψMass of J/
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2) range (0.650, 0.670) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 34     m± = 66 XN

 1.07± = 3.68 β 0.13   ± = 0.28 α 0.23   ±A = 8.92 
 = 32.7   DoF = 35  ==>  Prob = 57.9%2χ

2) range (0.650, 0.670) GeV/cππ in m(ππψMass of J/
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2) range (0.670, 0.690) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 34     m± = 119 XN

 0.52± = 3.55 β 0.04   ± = 0.24 α 0.13   ±A = 8.69 
 = 32.7   DoF = 35  ==>  Prob = 57.8%2χ

2) range (0.670, 0.690) GeV/cππ in m(ππψMass of J/
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2) range (0.690, 0.710) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 35     m± = 165 XN

 1.00± = 4.47 β 0.12   ± = 0.39 α 0.19   ±A = 8.22 
 = 34.0   DoF = 35  ==>  Prob = 51.5%2χ

2) range (0.690, 0.710) GeV/cππ in m(ππψMass of J/
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2) range (0.710, 0.730) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 33     m± = 141 XN

 0.69± = 4.15 β 0.06   ± = 0.34 α 0.16   ±A = 8.13 
 = 44.1   DoF = 35  ==>  Prob = 14.0%2χ

2) range (0.710, 0.730) GeV/cππ in m(ππψMass of J/
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2) range (0.730, 0.750) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 32     m± = 164 XN

 0.57± = 6.14 β 0.04   ± = 0.53 α 0.21   ±A = 8.19 
 = 41.6   DoF = 35  ==>  Prob = 20.7%2χ

2) range (0.730, 0.750) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 30     m± = 182 XN

 0.75± = 5.31 β 0.07   ± = 0.48 α 0.19   ±A = 5.53 
 = 34.5   DoF = 35  ==>  Prob = 49.8%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.7± = 5.1 Xσ 0.0     ± = 3872.2 X 15     m± = 35 XN

 1.53± = 6.68 β 0.12   ± = 0.50 α 0.11   ±A = 1.88 
 = 37.7   DoF = 35  ==>  Prob = 35.4%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 3.0 Xσ 0.0     ± = 3872.2 X 9     m± = 10 XN

 1.29± = 3.10 β 0.09   ± = 0.24 α 0.06   ±A = 1.69 
 = 35.6   DoF = 35  ==>  Prob = 45.0%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

] %�\



� � � ��� � ��� �

� � � � ��� � � �
	 � � 	 � ��� � � � ��� 	 � ��� � � � � �

� ��� � ���
	 � � � � ��� � � � � � � � 	��}� �

^QV�A;�2%�<c.9��# ���65�� � � � 7 0-�;����.9���2%�.9��#������c�9F2��*&#G�]p{#(�3(E.1�3# 7 #&0-%���0-%3'|pe��'3.1�3��,-> .1��#��;�2<=%�0-F2� .1,Q.1�3#
zi0-F2V3#&� ,=KL.M0-��%�#&'4>@A;, 7 .9��#cpe��,=F�# ) �10 7 !�F2# 7 0i�9� ��.���%r0-F2F .1�3#a�9F2��*&#G��# (L*&#G!3.e.1��#aF20-�;. 0�>@#GpNH�k_%r%�,=A 7 0-F
�9F��2*G#&�Y.9��#{#G%C.1A9��#&�Y*h0-%b� 7 #&0-AY��%�0-%3'�,=V3.],->�.1�3# �9F��2*&#O>@A9, 7 K$,-.9��F2,�pl0-%3'����2<-� 7 0-�9�Y%�#&��<=�/KB,=A;�2%�<��9F��2*G#&�&H
k_%|.1��#eFk0i�;.O�9F��2*G#&��.1�3#�#G%C.1A9��#&�O*h0i%?,=%3F�j�� 7 #&0-AO�2%b,=%3#�'3�2A9#G*G.9�2,=% y .9�/V�� K3�k0-�;�2%�<Q.9��# 7 #&0-%bz-0iF2V�# .9,op{0-A;'������<=��#&A 7 0-�9�GHvk >Yp{#�0-F2F�,�p .9��# 7 #&0-% 0i%�' pe��'3.1�r.1, � ,C06."��% 0-F2FJ.9��#X�9F2��*&#G� y .1�3#Gj �2%�'3#&#&' A9# 7 0i�2%rm/V���.9#*&,-%��;.10-%C.a.1��A;,=V�<=��,-V3.Q.1�3#�pe��,=F�#�������A10-%�<-# y # (3*G#&!3.N.9��#�Fk0i�;.a0�>@# p �;F2��*&#&� y 0-�a�;��,�pe%`�2%�\]��<=V�A;#�\2)q]>@,=A .9��#N5QPSR=TOU H
�c%�,i.1��#GAc�9!$#&*G�k0-FW>@#h06.1V�A;#�,->�.9��#�F20-�;.c0�>@# p �9F��2*&#G�"��%g.9��#��������;!B#G*G.1A90��2�e.1��0i.c.9��# 7 0-�9��!$#h0-f/�Q��%

.1�3# 7 0-A;#az=#&A^jr*&F�,=�9#Q.9,|.9��#a.1V�A;% )_,-% ,i>Y.9��#NKn0-*Mf/<=A9,-V�%�'sHO�c��0|A9#G�9V�Fq. y .9��#7��. 7 0hj:��0�z-#N'�����*&V3F�._j:��%'�# .1#&A 7 ��%��2%3<�.1��#NKn0-*Mf/<=A;,=V�%�' .1V�A;% )_,-% !$,=��%/.&H
�Y,a'3#G.1#GA 7 �2%�# .1��# �^jt�;.1# 7 06.1�2*{V�%�*&#GA;.10-�2%C._jE,=%�.1��# jL��#&F�'��2%�.9��#&�;#��9F��2*&#G��*&, 7 ��%�<">@A;, 7 .1��#{zi0-A;�k0i.9�2,=%

,->s.9��#QKn0i*Mft<-A9,=V�%3'4!n0-A90 7 # .1A;�>�h06.1�2,-% y p{#c!B#GA;>@,=A 7 0N>@#Gp �9!$#&*G�k0-F���.9� y ��%40-'3'���.9�2,=%|.1,X.1��#"%�,=A 7 0-F ,=%�#G�0-%�'��;#&#b��,�p 7 V�*M��.1�3#�5QPSR=TOUejt�2#GF2'�*M�n0i%�<=#&�GHE���3#&�9#�0-'3'���.9�2,=%n0iF��3.1�Q��%�*&F�V�'�# y	��
 � 
2y .1�3#��9���q> .a,->O.1�3#.1V3A9% ) ,=%?zi0-F�V�#�
�
V3!:0-%�'4'3,ope% y K$#&*h0iV��9#c>@,-A .1�3#cFk0i�;. �9F2��*&#G�Z.9���2� 7 0hj|�9��<=%�� �n*h0-%C.9F�j|*M�n0-%3<=#c.1�3#"jt�2#GF2'sH

� V�*M�rzi0-A9�20i.1��,=%�%3#&#&' %�,-.{.1,bK$#a'�,=%�#Q>@,=A .1��#aA;#&<=V�F20-A �;F2�2*G#&� ��%4.1��#a�����b�9!$#&* .1A903H � , 7 # ��.�zi0-A9�20i.1��,=%��
>@,=Ae.1��#G�9#E�9!$#&*&�20-F �9F2��*&#G�c0-A;#E�;f/�2!�!$#&' y���
 � 
 p #�'�,4%3,-.".9A;j:.9,���.�.1��#EKn0-*Mf/<=A9,-V�%�' pe�q.1�[0�!B,-F�jt%�, 7 �k0-F yK$#&*h0iV��9#N.1��#N!$,=F�jt%�, 7 �20-FB'3,L#G��%3,-.�p{,-A9f4z=#GA;j:p #&F�F��2%:.1��#azt�2*G�2%��q._j�,i>Y.9��#a.1V�A;% )_,=%JH

� !$#&*&�20-FJ.9A9#h06. 7 #&%C.��2�{<=��z-#&%:>@,=A{.9��#aFk0-�^. .1�3A9#&#�P(] '-.9� y ]U�6.9�r0-%�'¤]98i.9� U �;F2�2*G#&� ��%4.1��#  P"!$#&%-R=U �����
�9!$#&* .1A;V 7 0-%3' .1��#�Fk0-�^.c._p ,�PdR$%6.9��0-%�'�R #i.1�nU��9F��2*G#&�c��% .1�3#�5cPdR=TOU������4�;!B#G*G.1A;V 7 H��{#&F�,�p 0-A9#�<-��z=#G%

] %9]



0.3 0.4 0.5 0.6

2
(2

S
) 

m
as

s,
 G

eV
/c

ψ
3.68

3.682

3.684

3.686

3.688

3.69

3.692

]
2

 Mass [GeV/cππ

0.3 0.4 0.5 0.6

2
(2

S
) 

n
ar

ro
w

 w
id

th
, G

eV
/c

ψ

0

0.001

0.002

0.003

0.004

0.005

0.006

]
2

 Mass [GeV/cππ

\]��<=V�A9#Q\2)-]��������	��
��������������
���������� ��!"����#�#��%$&$(')!*���+
�,-� �������.�0/��1#2�43��0576 6�8�90� ���"��:;�����1�<��#��=� >)�?���4�A@B�����C�2� �D�
:�#����E���F�=5G6 6G��>H'I@B�����.���F� ���F�1#KJ*�BLF@1�1�*��:���#����F�	>I���4�(�M:��N$O��>)')@1�N�NJ*$(�F�1#��	�M@1>H�K� #(,F'I����'I�(���1�1�G')�"���F�=�����7�F>H���N8

.1�3# �3.1��pe��.9�r.9��#a>@,=F2F�,�pe�2%�<�zi0-A;�k0i.9�2,=%3�{>@,=A�#h0i*M�g�;F2�2*G#-�
P \]�q. �;� 	4>@,=Aa#h0-*M�������r�;F2��*&#�A;#&!�A;#&�9#G%C.1�E.9��#b%�, 7 �2%�0-F���. y # (L*&#G!3.X>@,=A;]U�6.9�`0-%�'�]98i.1�`�;F2�2*G#&�c>@,-A
.9��#7 lP"!$#$%=R=U H

P \]�q.1� �RQ 	�0-%3' �S^ 	 �;��,�p�.9��# 7 0-�;����.1��pe��.9� .1��#  lP"!$#$%=R=U�pe�2'3.9��,=A?5QPSR=TOUTSVU-W WRX . pe�2'3.9�
�;����> .9#&'bV�!|0-%3'b'�,�pe%�KCj�,=%�# �^.M0-%�'�0-A9'b'�# zt�k0i.9�2,=%�>@A;, 7 .1��# �L(3#G'|%�, 7 �2%n0-FCzi0-F�V�#-HY����#��;.10-%�'n0-A;'
'�# zt�k0i.9�2,=%:����'�#G.9#&A 7 �2%3#&'r>@A9, 7 .1��#7��.�,-> .1��#7 lP !$#&%=R-U ,=A�5cPdR=TOU{!$#h0-f4��%:.1��#ape��,=F�#N�10 7 !�F2#iH

P \]�q.1� �RQ�] 	�0-%�'��S^)] 	��9��,�p .1�3# 7 0-�9�0��.1��pe��.9� .9��#� lP !$#&%=R-U 7 0-�;�",=A�5cPdR=TOU A9#GFk0i.9��z=#N%�,-A 7 0-F )
� �h0i.9�2,=%ruN~_�d�s�;����> .9#&' V�!g0-%�' '�,�pe% KCjr,=%�#N�;.10-%�'n0iA9' '3#Gzt�k0i.9�2,=%:>@A;, 7 .9��#.�L(3#G' %�, 7 ��%n0-FBzi0-F�V�#-H
����#c�;.M0i%�'n0-A;'4'�#Gzt�20i.1��,=%���� y 0i<C0-�2% y '3#G.1#GA 7 �2%�#G'�>@A9, 7 .1��# �3. ,->�.9��#/ lP !$#&%=R-UO,=A 5QPSR=TOUO!$#h0if?��%.9��#ape��,=F2#a�90 7 !�F2#iH

P \]�q.1� �?� 	Q0i%�' �9\ 	"'����9!�F20hjQ.1��# ��.Y,oz-#&A .1��#Z'�� �B#&A;#&%C. 7 0-�;�YA90-%�<=#���]U��\y�g#�� ��� 1�0-%3'bR_��\y�g#"� �B� 1 y
] %=R



*G,=A9A;#&�9!$,=%�'3�2%�<=Fqj y ��%��;.9#h0-'r,->Y.1��#N%�, 7 ��%n0-F��3.eA10-%�<-#�R�\_\w�g#������ 1 H
P \]�q.1� �D� 	 y �S´ 	�0-%3' � k 	I0-A;# !$#&A^>@,=A 7 #&' pe��.9� 0 � ,C06.1�2%3<  P"!$#&%-R=U 7 0i�9� y 0 � ,C0i.9�2%�<  lP !$#&%=R=U
pe��'3.1�?0-%�' � ,C0i.9�2%�<NK$,-.1�5 lP !$#&%=R-U 7 0-�;�Z0-%�'|pe�2'3.9� y *&,=A;A9#&�;!B,-%�'��2%3<=F�j-H�\n,=A�.1��#eF20-�;."P(]98i.1�nUO0i%�'�;#&*&,-%�'�.1,a.9��#"F20-�;.cP(]U�6.1�nU��;F2��*&#&��.9��#� P"!$#&%-R=UYpe�2'3.9�?��� � ,C0i.9�2%�<NKCj|'�#G> 0iV�F�. y �9,E.9�n0i.O.1�3#���. �S´ 	'����9!�F20hjL�".1��#�*&0-�9#�,-> � G � �. lP"! #&%=R=U�pe�2'3.9�sHa����#&A;#��2�c%�,���. ��k 	�>@,=Ac.9��#&�;#�._p{,:�;F2�2*G#&�GHN\ ,-A".1�3#5cPdR=TOU .1��# ��. �D��	�*&,-A9A9#G�9!$,=%�'���.1,�.1��#.�3(L#&'�uN~_�d�W0-%3'[��~_�d��` .1��# ��. �S´ 	 �:.1,|.1�3#��3(L#&'�5cPdR-TZU
%n0iA9A9,�p pe�2'3.9��`3.1�3# �3. � ´�] 	 �?.1,b.1�3# �L(3#G' 5cPdR=TOU 7 0-�9�GH

P k_%+��.1� �DR 	?0-%�' � a�	?0b>@#Gp !$,=�2%C.1�e��% .9��#EK$#&<-�2%�%���%�<|,->].9��#XA10-%�<-#�0-A;#E�;f/�2!�!$#&' >@A9, 7 .9��#��3.",-A
0-'3'�#&'�.9,c.1��# ��.�.9,Q�9#G#{pe�n0i.�# �J#G*G.�pe��F2FC.1�3�2�]*&0-V��;#-H ��,-.�0-F�FC.1��# *G,=%��;�2'�#GA9#&'bK3�2%��Y�n0hz=# .1�3#&�9# ��.1�GH
�I#"F�,L,-fb0i.Z.1��#0��.1� �2%�'3��zt�2'�V�0-F2FqjE.9,�'�# .1#&A 7 ��%�#���>$.1��#G�9# ��.Zzi0-A9�20i.1��,=%��O0-A;#�p ,=A^.1�4*G,=%��9��'�#&A90i.1��,=%sH

P \]�q.1� �q� 	 ��� � 	�0-A;#XA;#&F20i.1#G'r.9,�.9��#N*M�n0-%�<-#&���2%:.1��#NKn0i*Mft<-A9,=V�%3' .9V�A9% ) ,=% !B,=��%C. � � HO����#&�;#.��.9�pe��F2FsK$#N'��2�;*&V��;�9#&'g%�# (t.&H \]�q.1� �D� 	�0-A9#X0-*G*&#G!3.1#G'�0-�e%�, 7 �2%n0iFJ,=%�#G��>@,-A,]U�6.1�g0-%�'d]98i.9�g�;F2��*&#&� >@,-A
.9��#7 lP"!$#$%=R=U H

P \]�q. �SW 	b�2��'�,-%�#N,=%�F�j�>@,=A .9��#NFk0-�^.XPdR #6.1� U{�����b�9F��2*&#Q>@,-A .1��#a5cPdR=TOU H¸k .�pe�2F2FBKB#N'����9*GV��9�;#&' F20i.1#GA&H
����#�Kn0i*Mft<-A9,=V�%3'[.1V�A;% )_,=%g!B,-�2%C.�

�
���"%3,=A 7 0-F2Fqj:0-F�F2,�p #&'g.9, � ,C06.c��%g.1�3#���."pe��.1�3�2%��XR�\5�g#�� ��� 1

0-A;,=V�%�'b.1�3#�ft��%�# 7 0i.9�2*{F�� 7 ��. ,-> .1�3#������ 7 0-�9��� 7 0-�9��,i>2�,�i5}!3F2V���.9��#�F2,�plKB,-V�%�'n0-A^j�,-> .9��#e�����a�;F2�2*G#-H
�{V3. �2%?.9��#QF20-�;. >@#Gp+�9F��2*G#&�{.9��#".9V�A9% ) ,=%:*&, 7 #G� z=#GA;j�*&F2,-�9#".9,�.1�3# 7 0i�9� !$#h0-f�0-%3':��. KB#G*&, 7 #&� ��0-A9'�>@,-A
.1�3# �3.a.1,r'�#G.9#&A 7 ��%�#b��.9�czi0-F2V�#|0i%�'`V�%�*&#GA;.10-�2%C._j�>@,=AQ�q.hH����3�2�a�2�N0i%�#G�9!$#&*G�k0-F�F�jg'�#&F��2*h06.1#�!�A;,=K�F�# 7 >@,-A
.1�3#  lP !$#&%=R-U y '�V�#�.1,r.1��#�!B,t,=AN�9��<=%n0-F ) .9,*)_%�,-�2�9#EA10i.9�2, ��.N���EV�%3*&F2#&0-Aape�n0i.Ef/�2%�'I,-> �;�2<=%n0iF��2�N!�A9#G�9#G%/.&H
k_%�.1��#bF20-�;.Q5QPSR=TOUc�9F2��*&#G�a0i.NF2#&0-�;.c.1��#GA9#b�2�aV3%�#&m/V��qz=,t*h0-F��;�2<=%n0iF]!�A;#&�9#G%C. y K�V3.N,=%3# 7 ��<=�C.a'�#&K�0i.1#b��,�p7 V�*M�JH��{#&��%�<N�2%��9V�*M�:0i%?V�%3*&#&A^.M0-��%?�;��.9Vn0i.1��,=% y p #"V3�9#&'?.1��#�A9#G�9V�Fq.1�O,->J.9��#�F2,�p{#GA �����N�9F��2*&#G��.1,,�VW%X " � I��0-% 0-!�!3A9,=!�A;�k0i.9#Q.1V�A;% )_,-% !$,=��%/. y 0-%�'g0-%rV�%�*G#&A^.M0-��%/._jr,-% �q. y >@,-A .1��#N%�, 7 �2%�0-F���.�,-> .1�3#XF20-�;.( �;F2�2*G#&�GH�Y,�,-K3.M0-��%I.9��#�.1V3A9% ) ,=% !$,=�2%C.b0i%�'�0 A;#h0-�;,=%n0-K�F�#4�;jt�^.1# 7 0i.9�2*?>@,-AE.1�3#:0-�9�;,L*G�k0i.9#&' V3%�*&#GA;.M0i�2%C._j ��%
#h0i*M�l�����[�;F2�2*G# y p #:!�F2,i.�.1�3#4'�#&!$#&%3'�#&%�*G#g,i> � � ,-%������ y �3.b��.Epe��.1�I.1��#:�^.1A10i�2<=�C.�F��2%�# � � P �����CU;{
��� K4P �����)O � ���� UE0-%�'}'�#G.9#&A 7 �2%3#�.9��#�!�A;,=;#&* .1#G' z-0iF2V�#�,-> �

�
0i.�0 <=�qz=#G% !B,-�2%C.�� ���� P pe��#&A;#�.1�3#

zi0-F2V3#E,-> �
�
�2���9� 7 !�Fqj:#&m/Vn0iFY.1, � Ue0-�"p #&F�F]0i��.9��#�!�A;,=;#&* .1#G'�V�%�*&#GA;.10-�2%C._j ,=% � H����3#�� ���� �2��*M��,=�;#&%

.1,|K$#a.1��#NF2,�p #&'�<-#X,i>Y.9��#N<=��z-#&% �����|�9F��2*G#-H
����#4F��2%�#&0-A.�3.1��0iA9#��;��,�pe%��2%}\]�2<=V3A9#?\2)^R y pe��#&A;#�.1�3#4Fk0-�^.E._p ,[!$,=�2%C.9��0-A;#�%�,-.��2%�*GF2V�'3#&'}��%}.1�3#�;.9A10-��<=�C. ) F2�2%3# ��.�P@.9��#?F20-�;.a.9��A9#G#?��%�.1��#�KB,i.9.1, 7 !�F2,i. UcK$#&*h0iV��9#|p{#?'�, %�,-.N.1A;V��;.N.1�3# 7 y K�VL.Xp #��;.1��F2F

] % !



!�F�,-. .9��# 7 0-� ,-!B#G%:*&�2A;*&F�#&� 0i� 0�*M��#G*Mf�.1��0i.{.9��#Gj40-A9#"%�,-.{.9,L,E> 0-A{, � .1�3# ��.9.9#&':�^.1A10i�2<=�C. ) F2��%�#-H �O0-*M�:,->
.1�3#�.9��A9#G#"!�F�,-.1�O��%�\]��<=V�A;#"\�)^RQ�n0hz=#�.1��#��2'�#G%C.1�2*&0-Fn'n0i.10 y .1��#�,=%�Fqjb'�� �B#&A;#&%�*G#"����.1�n0i.Z.1�3#"F��2%�#&0-A
��.1� 0-A;#!$#&A;>@,-A 7 #&' 0-A9,-V�%�'r'�� �B#&A;#&%C.�# (L!n0-%3�9�2,-%g!$,=�2%C.9��� ���� >@,=A�'3� �B#&A9#G%C."�;F2��*&#&� y pe����*M� 0-A;#N�2%�'���*h0i.9#&':KCj:.1�3#Fk0iA9<=# �nF�F2#G' *G�2A;*&F2#G�&HO����#N.1# (L."�2%:.9��#N!�F2,-.9�eF2�2�^.1��%/V 7 #&A;�2*h0iFs'�#G.10-�2F���,->].9��#7��.�A9#G�9V�Fq.1�&H��",-.9�2*G#Q.1�n0i.ep #
>@,=V�%3'?�q. 7 ,-A9#�*&,-%/z-#&%���#&%C.Z.1, 7 #&0-�9V3A9# �

�
>@A;, 7 0i%?0iA9K��q.1A10iA9�2FqjX*M��,=�9#G%�A;#G>@#&A;#&%�*G#"!$,=��%/.�,-> !9} %p�g#"� �B� 1hH

����#&�;#4F2��%�#h0iA ��.1�X!�A9,�zt�2'3#?V��Xpe��.9�}0 !�A9,=;#G*G.9�2,=% � ,i>{.1�3#?# (3!$#&* .1#G' .1V�A;% )_,=%I!B,-�2%C.��
��y 0-%3'I.1�3#

��.;.1#&':�^.M0-%3'n0-A9':'3#Gzt�k0i.9�2,=%?���g'3# �n%�#G�e0�!�F20-V��9��K�F2#�A10i%�<=#">@,-A .1�3#Q!�A9#G*&���9�2,-%�pe��.9��pe���2*M�?p{# 7 0hj?f/%�,�p
.1�3#Q.1V�A;% )_,=%?z-0iF2V�#iH������2� A90-%�<=#">@,=A{.1�3#Q.1V�A;% )_,=%��2� V�%3*&,=%�%3#&*G.9#&'rpe��.9�4pe�n0i. .9��# ���i5 ������� �9!$#&*G.9A9V 7
>@,=A{.9�n0i.�!�0-A;.9�2*&V3Fk0-AZ�9F��2*&#".1#&F�F2� V��&H��I#a�;.1V3'3j�.9��# �^zi0-F2��'���._j�	E,->�.1��#a!3A9,=;#G*G.1#G'g�^.M0-%3'n0-A9':'3#Gzt�k0i.9�2,=%:���
zi0-F2V3#bK/j z-0iA;jt�2%�<:.9��#b.1V�A;% )_,=%`��%`.9��# ���i5 � � � � ��.XKCj �;]h����pe���2F�#b0i.a.9��#|�10 7 #b.1� 7 # 7 ,=%��q.1,=A;�2%�<
.1�3# ��.E��1hH ��, 7 ��%n0-F�F�jr.1��#��;jt�^.1# 7 0i.9�2*�V�%�*&#GA;.10-�2%C._j`,=% �

�hy pe��#G%Ip #��3(��q.a.1, .1��#�!�A9,-;#&*G.9#&' � ��y ���,=K3.10-�2%3#&'rKCjr�9���q> .1�2%3<�.1��#N!�A;,=;#&* .1�2,-% KCj:,-%�#N����V�! 0i%�'g'3,ope%JH
�",�p p{#|*&,-%��9��'�#&AQ.9���2� 7 #G.9��,t'��2%�'�# .M0-��FdHX\]�2A;�;. y F2# .QV��NF2,t,=f 0i.Q.9��#�z=#GA;j�F20-�;.Q�9F2��*&#rP@�9F��2*&#5]98CU"��%

.1�3#E�����|�9!$#&*G.9A9V 7 >@,=A .9��#  lP"!$#$%=R=U HZ\]�q. �9\2)q]98 )_� 	�p{,-V�F2' %�,=A 7 0-F�F�j?KB#E0|%�, 7 �2%n0-FB,=%�#iH�k >]p #X�9���q> .
.1�3# �

�
zi0-F�V�#NKCjg,-%�#E%3, 7 ��%n0-Fs�^.M0-%3'n0-A9'g'�#Gzt�20i.1��,=%gV3! ,=A�'�,�pe%�P \]��.9� �;\2)-]98 )�� 	�0-%�'��9\2)q]98 )�� 	/U .1�3#

��1|!�A10-* .1��*h0-F�F�j`'�,t#&�b%�,i.b*M�n0-%�<-# y .1��,=V3<=��,=%�#4p ,=V�F�'l# (L!B#G*G.|��.�.1,��2%3*&A9#&0-�9#:KCj¦]:V�%���.&H�\ A;, 7 .1�����
p #X*G,=%�*GF2V�'�#Q.9�n0i.�.9��#a%�,=A 7 0-F ��.�<=A;,=�9�;F�j�V�%�'�#GA9#&�^.1� 7 0i.9#&��.1�3#aV�%�*&#GA;.10-�2%C._j4,-%r.9��#Q.1V3A9% ) ,=%:z-0iF2V�# �

�
H

�{#G*h0-V��;#a,->s.9��#QV�%�A;#&F��k0-K���F2�q._j�,->�.9��# �xp{,=V3F2' ) KB# 	�%�, 7 �2%n0iF�z-0iF2V�#�PS0-%�'��^p{,-V�F2' ) KB# 	�%�, 7 ��%n0-F �;.10-%�'n0-A;'
'�# zL�20i.1��,=% U ,->Y.1��#N.1V�A;% )_,-% y p{#�0-'�,=!3.�.1�3#E!�A;,=;#&* .1#G' zi0-F2V�#N,->].1��# � � P"!9} % � ]98�h3} 8�\ ' �9]�\�\_\CUaPS\Y��. �9\2)
]98 ) � 	/U�0i%�'[.1��#�!�A9,=;#G*G.9#&'`�;.10-%�'n0-A;'�'�#Gzt�20i.1��,=%[0-�".1��#�%3, 7 ��%n0-FW,=%�#G�&H,k >�.9��# �

�
zi0-F2V3#��2�"�9���q> .1#G'�K/j

!�F�V�� ,-A 7 �2%/V��Z,=%�#�!�A9,-;#&*G.9#&':�^.M0-%�'�0-A9'4'3#Gzt�k0i.9�2,=% PS\Y��.1���9\�)-]98 )DV 	E0i%�'��9\2)q]98 ) � 	CUY.1��#G%�.1��#0 lP !$#&%=R=U
jt�2#GF2' *M�n0-%�<=#G�c>@A9, 7 ]�\ �eh y V3!g.1, ]U� �eh y 0i%�' '�,�pe% .9, # �¡]_]=H���������zi0-A;�k0i.9�2,=%r<=�qz=#G�c0��;jt�;.9# 7 0i.1��*
V�%�*G#&A^.M0-��%/._j�,=%�.9��#cjt�2#GF2'4'�V3#c.1, �

�
,-> ���� 1 *&0-%�'���'n0i.9#&�&Ht´�,op #Gz-#&A y .1��#c>@V3F2F jL��#&F�'4�;jt�;.9# 7 0i.1��*"p #N0-'�,=!L.�2�EKn0-�;#&'�,=%}.9��#?pe�3,=F2#?#&%��;# 7 K�F�#4,-> zi0-A;�k0i.9�2,=%3� y 0-%�'}p # �n%�' ,i.1��#GA�# �B#&* .1��.9�n0i.�pe��F2F�<=�qz=#�0 Fk0-A;<=#&AV�%�*G#&A^.M0-��%/._jr,-%r.9��#N���2<-� �;�2'�#iH

����#a�10 7 #Q!3A9,t*&#&'3V�A9#a��� >@,=F�F2,�p{#G'�>@,=AZ.1��#a�;#&*&,-%�' ) .9,*)_F20-�;.aP�]U�o.1� UO�9F2��*&#iH¸k_%4.1�����{*h0i�9#Q.1�3# ��.9.9#&A{> 0-��F2�
.1,5�n%3'r.9��# 7 �2%�� 7 V 7 �2%4.9��#a%�, 7 �2%n0iF ��.�06.�0-F2F y K$#&*&0-V��9#a.9��#a��1"*GV�A;z-#XF�,L,-ft�{F2�2fi#a0b�;.9#&#&!rp{0-F2FB<=,=�2%3<�2%C.9,rz-#&A^j`�9�n0-F�F2,�p z-0iF2F2# j=H|� ,g!�A;#Gz-#&%C.E.9��# ��.9.9#&Aa>@A9, 7 p 0i%�'�#&A;�2%�<g�2%�.1�3�2�Qzi0-F2F�#Gj[0-%�' �n%n0-F�F�j[<-��zt�2%�<
V�� �;, 7 #QA10-%3'�, 7 A9#G�9V�Fq. y p #a0-<C0i�2%��L(4.1�3#c.1V�A;% )_,-%�.1,��q.1� !�A9,=;#G*G.9#&':zi0-F2V�#�PS\]�q. �9\�)-]U� ) � 	/U��2%��^.1#h0i'4,->��.9� �^p ,=V�F�' )_K$# 	�%�, 7 �2%n0-F�zi0-F�V�#:P \]��. �9\2)-]�� )_� 	/U�0-%�'[zi0-A;jg��.cKCj[04!�A;,=;#&* .1#G'��^.M0-%3'n0-A9'�'3#Gzt�k0i.9�2,=% V�!
0-%�' '�,�pe% P \]��.9� �9\2)-]�� )(V 	|0-%�'��9\2)q]U� ) � 	/UO�2%��^.1#&0-' ,-> .1�3# �^p ,=V�F�' )_K$# 	�%�, 7 �2%�0-FJ�^.M0-%�'�0-A9'g'�#Gzt�k06.1�2,-%

] %*'



]2 Mass [GeV/cππ
0.65 0.7 0.75 0.8

]2
 -

 3
70

0)
 [

M
eV

/c
0

(x

60

80

100

120

140

160

180

200
)0)ππ - (mππFit with A + B*(m

Left edge of last bin: 
2 = 0.770 GeV/c

0
)ππ(m

2
 1.016) MeV/c±A = (169.604 

2 0.024) MeV/c± - 3700 = (169.975 
0

x

)σ (-0.365 
2

 1.016) MeV/c±diff = (-0.371 

), last pointππ vs m(0x

]2 Mass [GeV/cππ
0.65 0.7 0.75 0.8

]2
 -

 3
70

0)
 [

M
eV

/c
0

(x

60

80

100

120

140

160

180

200
)0)ππ - (mππFit with A + B*(m

Left edge of 2nd to the last bin: 
2 = 0.765 GeV/c

0
)ππ(m

2
 0.891) MeV/c±A = (165.341 

2 0.000) MeV/c± - 3700 = (164.160 
0

x
)σ (1.325 

2
 0.891) MeV/c±diff = (1.181 

), 2nd to the last pointππ vs m(0x

]2 Mass [GeV/cππ
0.65 0.7 0.75 0.8

]2
 -

 3
70

0)
 [

M
eV

/c
0

(x

60

80

100

120

140

160

180

200
)0)ππ - (mππFit with A + B*(m

Left edge of 3rd to the last bin: 
2 = 0.750 GeV/c

0
)ππ(m

2
 0.950) MeV/c±A = (151.896 

2 0.641) MeV/c± - 3700 = (152.850 
0

x

)σ (-0.832 
2

 1.146) MeV/c±diff = (-0.954 

), 3rd to the last pointππ vs m(0x

\]��<=V�A9#N\�)^R � ���F�	>)')�F�N��#��F���A:���#����F� �F#����C�K@ ���K!"��3F#���� ���7/%� >)3F�	� : ���F���	�%��
��
��+�������A!*'I�C��#�'),F3*��'H������:���#A5 6�6 ��>)')@1�N�N8
� ���N��@2� ��>H��� ���F����#��4� :��1$ >)�%$��N# 5 6 6 ��>H'I@B�K�A
 ����� >)>*:�3F>)>�@B')#2@B>)�N�2� !*�B���1#��M')�F�����F�A>)'H�F��J�����! ���F�A,�'��=:�3F>)>�@1'H#2@B>)�('I��@B���M��� #��N!
��� ���F���F#����C�K@ ���K!�/%� >)3F���������F')�0>)'H����8 ���F��,F'�� :�3F>)> @B')#�@1>H��' �2�4�N> :;'I���F� ��'H��@B>)3�!*�N! 'H� ���F���F�N8�������,F'�� �����N�"@1'H#2@B>)�N�0� #��A�F���
')��@B>)3�!*�K!"')�G���F�����(��� ��J ���F���G� #������F>�� !*#2�R$(� :���#����F� @1���?��� #�'I�4����� �0��������8

] %_�



�
�
zi0-F2V�# ��1 5cPdR-TZU jt��#&F2'

!3H 8$# '_h$! �c\3H~\_\_\_\3] #_\3H R h_h
!3H 8$#?���9]�P�{ !3H 8$# '?h ! � ��\-�WU #3]=H R ]�\3]
!3H 8$# '3]U�:P�{ !3H 8$# '?h !�) 8&%i�WU #3]=H R h&%

�Y0-K�F2#|\ H ]��G���������.��@N� � :���#����F�?>I���4�?
 ��� ��������>H'I@B�M'H� �����M��
�����A576 6 �4�-�N@B��#2�F8 ���F� ��#2�4��>)'H���?���F�%$A�����������?/R��>H3��
$('H���.'H����#��N����#4���N!?3F��@B�1#�����'H�D� ��8 ���F����� ��! � ����!*� ��@1� �"�4�F�%$A� ����� �V������/%� >)3F�A'I��#�'����D���D,F3*�0��3F#���� � 3�� >����F' : ��:���#0@2��� � ���
')�	��
=, �.���F�=3F��' ��@1��#�#��K�4�-����!F������$(���%�� ����� � � #��N����#4�2�(���(� ��� ������ �4��� ��!F� #2!"!F�1/ ')� ��')�����(���F'H: �N8

�
�
zi0-F�V�# ��1 5cPdR=TOU jt�2#GF2'

!3H 8 #_\ ' � �c\3H~\_\_\�hCR 8$#3H # R�hCR
!3H�h 8$8$#CR:P�{ !LH 8$#�\ ' � � '=��U 8_h3H # !�\ '
!3H 8$% #$#_hrP�{ !LH 8$#�\ ' �.)�]=H %i�WU 8_h3H # R % #

�Y0-K�F2#�\{H R �.������� � ��@1� � :���#A���F�?�4�K@B����! ������ >)���C� 
 ���R����� �4>)')@1� ')� ����� ��
���V�(5 6 6 �4�-�N@B��#2�F8 ����� ��#2�4� >H')�F�?�4���%$A�(�����
� � /R��>H3�� � ��!"����� �F���?')��� >;3F��@B�N#4�2� ')�D� ��:���#A'H�N80���F� ������! � ����!*�	��@1� � ���F�%$A�0�����%�A���F�	/%� >)3F�	')�A#�'����D����,F3*� ��3F#A��� � 3���>
���F' : �(:���#A@2��� �	���='H����
�, �"���F�=3F�F'H� @B��#�#��N���-����!F�����M$(���%��� ����� � � #��N����#4�2�(���(� ����� ��� !� � �C�2� ��!�� #2! !*�N/D'I�%��'H�����(���F' : �K8

PS\Y��.1� �9\2)-]�� )�� 	�0-%�'��9\2)q]U� )/� 	/U HB����#b*M��0-%�<=#|�2%[.9��#  lP !$#&%=R=U�jt�2#&F�'[>@A9, 7 !?� � ]U� y V�!�.1,+!$# � ]U� y0-%�'�'3,ope%[.9, !3] �R]98 y <=�qz=#&�cV��a0-%�#G�;.1� 7 06.1#X,->�.1��#��;jt�;.9# 7 0i.1��*�V�%�*G#&A;.10-�2%C._j ,=% .1�3#�jt�2#&F�'[,->O,=%3F�jg0>@#Gp *&0-%�'���'n0i.1#G�&H[���3#4# �B#&* .1��,->�.9��#4,-.9��#&AE�;jt�;.9# 7 0i.1��*���.Ez-0iA9�k06.1�2,-%�� y .1��,-V�<=� y pe��F2FOK$# 7 V�*M� 7 ,=A9#� 7 !$,=A;.10-%C.hH
\n,=A�.1�3#[5QPSR=TOU�p #[.1A9#&0i.4.9��#[V�%�*G#&A^.M0-��%/._j A9#GFk0i.9#&'�.1, .9��# �

�
!$,=�9�q.1�2,-%�'�� �B#&A;#&%C.1Fqj=H ����# 7 0-�2%

!�A;,=K�F2# 7 ��#&A;#?���a.1�n0i.X.1�3#?#GA9A9,-A 7 0i.1A;�q( y *h0-F�*&V�F20i.1#G'`K/j�� k�� �yk_� y �2�X%�,-.X*&, 7 !�F�#G.9# y .1��,=V3<=�I.9��# �3.*&,-%/z-#&A;<=#&�GHb�����2�QA;#&�;V�F�.9�a�2%`04<=A;,=�9�aV�%3'�#&A;#&�;.9� 7 0i.1��,=%[,->O.9��#b%�, 7 �2%n0iFYV�%3*&#&A^.M0-��%C._j�,=%[.1�3# �
�
zi0-F�V�#-H

����# �
�
zi0-F�V�#&�N0i%�'�.9��#|V�%�*G#&A;.10-�2%C.9�2#&�a,-%�.9��# 7 >@,-AaKB,-.9�`Fk0-�^.?PdR #i.9� UQ0-%�'`F20-�;. )_K�V3. )_,=%3# PdR$%6.9� Uc�����

�9F��2*G#&�O0-A;#�<=��z-#&%��2%�.1�3#0��A9�;.ZF��2%�#G��,->B�]0-K3F2#&�O\ H ]�0-%�'?\{H RLH�\Y��.1� �9\2)^R % )_� 	a0-%�' �9\2)xR # )_� 	a0-A;#�!�A9,t'�V�*G#&'
pe��.9�4.1��#G�9#��

�
z-0iF2V�#G�&H�´c0i'4.1��#aV�%3*&#&A^.M0-��%C.1�2#G��,=% �

�
KB#G#&%r*&,=A;A9#G*G. y p #ap{,-V�F2'4zi0-A^j � � KCj:!�F2V3� ) 7 �2%/V��,=%�#?�;.10-%�'n0-A;' '�# zL�20i.1��,=% y 0-%�'}.9��#&%�*G, 7 !n0-A9#|.1�3#�*M�n0-%3<=#&'�5cPdR=TOUQjt�2#&F�'��N.1, .9��#�%�, 7 ��%n0-F�,=%�# y ;V��^.0-�e>@,=A�.1��#7 lP !$#&%=R-U H �{V3."KB#G*h0-V��;#E.9��#EA;#&!$,=A;.9#&'gV�%�*&#GA;.10-�2%C.1��#&�e,=% .1��#��

�
zi0-F�V�#&��0-A;#E# (L.9A9# 7 #GF�j:F�,op yp #�'�# .1#&A 7 ��%�#b.1��# 7 KCjI��0-%�'sH �"0 7 #&F�j y p{#�'�,[0r�9*&0-% ,-> .1��# ��.X��1 y A;# ) 7 ��%�� 7 �>�G�2%�<�0i.X#h0-*M� !$,=��%/.,->�.9��#��9*&0-%sHN����#G%`p # �n%3'`.9��#�� 1 7 �2%�� 7 V 7 0-%3'[.1��#�!3Fk0-*G#&�cpe����*M��*&,=A;A9#G�9!$,=%�'�.1,�.9��#���%�*&A;#h0-�;#�,->

.1�3#Q� 1 K/j?,=%�#"V�%��q.NP#" 
 ��
 .9A9V�#"�;.10-%�'n0-A;':'�#Gzt�20i.1��,=%��MU H�����#G�9#a�;.10-%�'n0iA9':'�# zL�20i.1��,=%��O>@,=A � � 0iA9#a0-'3,=!3.1#G'0-��.9��#:%�, 7 �2%n0iF ,=%3#&�&H}����#:%�, 7 �2%n0iF zi0-F2V3#�>@,=A �
�
'�,t#&�|%�,-.�<=#G. �;A;# ) '�# �n%3#&' 	�H�´c0hzt�2%�<�'�,-%�#4.1�n06.

p #a'�#G.9#&A 7 �2%3#c.1��#a�^jt�;.1# 7 06.1�2*cV�%�*&#GA;.10-�2%C._j:KCj�zi0-A^jt�2%�<�.9��# �
�
KCj4!�F�V�� ) 7 ��%tV3�{,=%�#a%3, 7 ��%n0-F$�;.10-%�'n0-A;'

] % 8



'�# zL�20i.1��,=%�0-%�'IF2,t,=f/�2%�<r0i.X.1�3#?A;#&�9!$#&* .1�qz=#�5cPdR-TZUcjt�2#GF2'��GH�����#�K$,-.9.9, 7 ._p , F2��%�#&�N��%�.9��#?�Y0-K�F�#&�X\{H�]
0-%�' \{H R��9�3,op .9��# !$,=�;��.1��,=%��b,->c.1��# .1A9V3#g�^.M0-%�'�0-A9'�'3#Gzt�k0i.9�2,=%3�&H�����#g*&,=A;A9#G�9!$,=%�'���%�< ��.9�40-A;# \Y��.1�
�9\2)xR$% )(� 	 y �;\2)^R$%9)�� 	 y �9\�)^R # )(� 	|0-%�' �9\2)xR # )/� 	�H
\n,=AZ.9��#QF20-�;.QPdR #6.1� U������E�9F��2*&#e>@,=AO.1��#"5QPSR=TOUOp #c'�,�,=%�# 7 ,=A;#"%�,�z-#&FJ�^jt�;.1# 7 06.1�2*�zi0-A9�20i.1��,=%sH �{#&��%�<

�9,r*GF2,=�;#�.1,:.1��#bf/��%�# 7 0i.1��*�F2� 7 �q.e.1��#��N0-V��;�9�k0i%��;�n0-!$#b,->Z.1��#b�;�2<=%n0iF 7 ��<=�C.QV�%3'�#&A;<=, 7 ,=A;#b'�A10 7 0i.9�2*
._jt!B#G��,->n'3�2�;.9,=A;.9�2,=% y 0-%3'E>@,=AW.1��# 5QPSR=TOU�.9��#&A;# �2� #&%3,=V�<=���;�2<=%�0-FC.1�n0i. p # 7 ��<=�C.Y0-*G.9Vn0-F2FqjaK$#{�9#G%��9�q.1�qz=# .9,�9V3*M��0-%|# �J#G*G.hH¸k_%|!n0iA;.1��*&V�F20-A y KCjb*M��,=!�!3�2%�<a.1�3#�'n0i.M0Q��%C.1,N�9F��2*&#G�]p # 7 0hj�'����;.9,=A;.�.9��#��9� 7 !3F2# �N0-V��;�9�20-%�2%C.9,��9, 7 #E,-.1��#GAc�;�n0-!$#-H �I#�*&,-%��9��'�#&A�.1�����cKCj �3.9.1��%�<?.9��#�!$#h0-f:pe�q.1��0-% U���T���� � �4W�"$I �X0iV��9�;�k0-% y " 
 ��
0 �X0-V3�9�9�20-%�pe��.9� '�� �J#GA9#G%/.|pe��'3.1���?0-K$,�z=#g0-%�'lKB#GF2,�p .9��#r!B#&0-f H ����# A9#G�9V�Fq.1�|,->c.9���2�|���b�9��,�pe%���%
\]�q. �;\2)^R # )(W 	�H�����#.��.a0-* .1Vn0iF2F�j4!�A9# >@#&A9��.1,��G#&A;,�,=V3.".1��#XF2,�p ) 7 0-�;�"��0-F�>],->�.1�3# �N0-V��9�;�k0-%JH� V3.c�;, 7 #
A9#G�9��'�Vn0-F 7 0i�9� � 7 #&0-A9��%�<����{<=,=��%�<E.9,�.M0if-#Q!�F20-*&#c0-%Cjt��,�p80-%3'r0Ezi0-%��2�;���2%3<�F2,�p ) �9�2'3#"�����{%�,-.{!��Cjt�9�2*&0-FdH
�I# F�� 7 ��.E.1��# ��.��9,`.1��0i.|.1��#rF2,�p #&A|�n0-Fq>c,i>c.1�3# �N0-V��;�9�20-% 7 V��;.��n0hz-# ��� ]_} �¤�g#"� ��� 1 y 0-%3' .1�3#.1V3A9% ) ,=%`�2� �3(L#G'�.9,r.9��#�zi0-F2V3#�>@,=V�%�'`��%��Y0-K�F�#b\{H�]=H����3# �3.N*&, 7 #&�Q.9,r.9���2�cF2� 7 ��.9�2%�<|zi0-F2V3# y K�VL.N�;.1��F2F7 0-�2%C.M0i�2%��E0[A9#G�9!$#&*G.10-K�F�#:�21 y pe�3�2*M� �2����%}> 0-* .|KB# .9.1#GA�.1��0-%�pe�n0i.b,=V3A�%�, 7 �2%n0iF ��.rPS\]�q. �9\2)xR # ) � 	/U<=�qz=#&��>@,=A .9���2���;F2��*&#-H
����#Q!�V3A9!$,=�9#",->W0-F�F .9��#&�;# ��.Zzi0-A9�20i.1��,=%��O�2�O.1,E�9#&#c��,�p 7 V�*M��.9��#"jt�2#GF2'?*M�n0-%�<=#G��0 7 ,=%�<X.1��# 7 H�\n,=A

#h0i*M� �������;F2�2*G#Qp{#.�n%�' pe�n0i."0-A9# y <=#&%�#GA10-F�F�j y�� .1��#X����<=��#&�^."0-%�'r.1��#XF2,�p #&�;.�jt�2#GF2'�� y *h0-F�*&V�F20i.1#N��,�p > 0iA.1�3#Gj�0-A9#c>@A;, 7 .1��#c'�#G> 0-V3F�. �3. y 0i%�':0-�;�9�2<-%4.1�����{'�� �J#GA9#&%3*&#a0-� 0-%:0-�^j 7�7 #G.1A;�2*��;jt�;.9# 7 0i.1��*QV�%�*G#&A^.M0-��%/._j.1,�.9��#4jt�2#&F�' >@A9, 7 .1��#:%3, 7 ��%n0-F ��.hH ���3#6��%n0-F �^jL�^.1# 7 0i.9�2*:A;#&�9V3F�.1�|0iA9#r�9V 7�7 0-A9� �&#&'}�2% �]0iK�F2#:\ H ! ype����*M� 0-F��9,|�2%3'��2*&0i.1#G� >@A9, 7 pe���2*M�6��.1��.9��#NV�%�*&#GA;.10-�2%C.1��#&��0-A;#X'3#&A9�qz=#G'sH

� F2�2*G#
	 �����|A90-%�<=# ^Q#G> 0iV�F�. jt��#&F2' f ´"��<=��#&�^.�jt�2#&F�' f "�,�p{#G�;.�jL��#&F�'Ff
�a#����B� 1 \]�q.�	 \]�q.�	 \]�q.�	

 P"!$#&%-R=U�] '-.9� \3H % !_\ )v\3H %_��\ ]9#CR � !_\wf|\2)-] ' )_� ]�h$%wf|\2)q] '*) � ]98$8lf|\2)-] '*)(^
 P"!$#&%-R=U�]U�6.9� \3H %_��\ )v\3H % 8?� !?� � ]U�wfb\2)-]�� ) � !$#wf|\�)-]U� )BQ ] '°f|\2)-]U�9)x\
 P"!$#&%-R=U�]98i.9� \3H % 8?��)v\3H %$%_� ]�\ �chwfb\2)-] 8 ) � ]9#wf�\2)q]98 )BQ�] #wfb\2)-] 8 ) �5cPdR-TZU�R %6.1� \3H�� #_\ )v\3H�� #?� R�hCR ��'&!wf|\2)^R$%9)_� !�\ '°f|\�)^R$% )(� R$%�\lf|\2)^R % )(^5cPdR-TZU�R*#i.1� \3H�� #?��)v\3H���h_\ h_h � ]98wfb\2)^R # )_� ]_]oR;f|\2)^R # )(W #_hwfb\2)^R*# )(^
�Y0-K�F2#N\ H ! �	���F� !*�B: ��3F>H�NJF>)�%$��K�C�A����! ��'����F�N�4� � 'H�N>)!F��')�G���F�	>I���4�A�4>)'I@B�N��')�G���F�	5 6 6 �4�-�N@B��#2�F8

 � �.@1������'I!*�1#=��� �7@1����� � , � � @N����� ,�����'I��$(���B�����1#	/%� #�')� ��')�����=!*�G')��!*�1�K! �4�F�%$ �F>)��3���'H,F>)�?@2��� � ���N�N8 ���F�N#��?� #��M� @N@1���
��'H����� >)>�� /R��#�'I�%��'H����� :���#V$(�F')@2�?$0�(���R/���#��N���4����� ��� !*��3F,*�����F�1')#V��3F' �2� ,F')>)' � ��J�,F3*�V���F'I� ��3�#�������3*� ��� #���#��N>���J%' : �N/��1#KJ ')�?����@B�
��3�# ����� > � �*�C���1���%��')@�8

] %$%



����� �����
	����������� ����	������������  "!#� � �$	%�#& ' � �  "()� � �
��*�+
�,-�/. 0�13254�6�7

3.9 4 4.1

2
C

an
d

id
at

es
 / 

5.
0 

M
eV

/c

0

50

100

150

200

250

300
2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 30     m± = 182 XN
 0.75± = 5.31 β 0.07   ± = 0.48 α 0.19   ±A = 5.53 

 = 34.5   DoF = 352χ 0.641   ± - 3.7) = 152.850 01000*(x
Prob = 49.8%

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.6 Xσ 0.0     ± = 3872.2 X 33     m± = 199 XN

 0.87± = 5.52 β 0.08   ± = 0.51 α 0.20   ±A = 5.57 
 = 35.1   DoF = 35  ==>  Prob = 47.2%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 4.4 Xσ 0.0     ± = 3872.2 X 28     m± = 166 XN

 0.78± = 5.11 β 0.07   ± = 0.46 α 0.17   ±A = 5.49 
 = 34.5   DoF = 35  ==>  Prob = 49.9%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.9 X 30     m± = 179 XN

 0.81± = 5.14 β 0.07   ± = 0.47 α 0.18   ±A = 5.49 
 = 35.6   DoF = 35  ==>  Prob = 44.8%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3871.6 X 31     m± = 184 XN

 0.85± = 5.45 β 0.07   ± = 0.50 α 0.20   ±A = 5.56 
 = 34.6   DoF = 35  ==>  Prob = 49.8%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 29     m± = 186 XN

 1.42± = 6.67 β 0.10   ± = 0.56 α 0.10   ±A = 3.10 
 = 21.8   DoF = 25  ==>  Prob = 64.8%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 30     m± = 178 XN

 0.56± = 4.46 β 0.06   ± = 0.43 α 0.24   ±A = 8.54 
 = 41.8   DoF = 45  ==>  Prob = 61.0%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.9     ± = 3871.8 X 31     m± = 183 XN

 0.87± = 5.40 β 0.08   ± = 0.49 α 0.20   ±A = 5.55 
 = 34.4   DoF = 34  ==>  Prob = 45.6%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.1± = 4.6 Xσ 0.0     ± = 3872.2 X 40     m± = 174 XN

 0.88± = 5.20 β 0.08   ± = 0.47 α 0.19   ±A = 5.51 
 = 34.5   DoF = 34  ==>  Prob = 45.4%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

8 'H� 8 �G9H;�����? ������� �F�A$('H��� @ 
NB�� �����V$(')! ��������� ��')� �

3.9 4 4.1

2
C

an
d

id
at

es
 / 

5.
0 

M
eV

/c

0

50

100

150

200

250

300
2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.1± = 4.4 Xσ 0.9     ± = 3871.7 X 39     m± = 169 XN

 0.91± = 5.24 β 0.08   ± = 0.47 α 0.20   ±A = 5.52 
 = 34.2   DoF = 33  ==>  Prob = 41.8%2χ

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 28     m± = 197 XN
 0.67± = 6.03 β 0.05   ± = 0.56 α 0.16   ±A = 5.72 

 = 36.3   DoF = 362χ 0.000   ± - 3.7) = 151.896 01000*(x
Prob = 46.4%

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 28     m± = 182 XN
 0.65± = 5.31 β 0.05   ± = 0.48 α 0.14   ±A = 5.53 

 = 34.5   DoF = 362χ 0.000   ± - 3.7) = 152.846 01000*(x
Prob = 53.8%

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 28     m± = 210 XN
 0.69± = 6.70 β 0.05   ± = 0.63 α 0.19   ±A = 5.93 

 = 40.8   DoF = 362χ 0.000   ± - 3.7) = 150.946 01000*(x
Prob = 27.3%

2) range (0.750, 0.765) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 4.5 Xσ 0.0     ± = 3872.2 X 17     m± = 29 XN
 1.60± = 6.82 β 0.13   ± = 0.52 α 0.12   ±A = 1.91 

 = 38.6   DoF = 352χ 0.000   ± - 3.7) = 164.160 01000*(x
Prob = 31.7%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.6 Xσ 0.0     ± = 3872.2 X 15     m± = 38 XN

 1.52± = 5.82 β 0.12   ± = 0.41 α 0.10   ±A = 1.79 
 = 36.8   DoF = 36  ==>  Prob = 44.0%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 4.4 Xσ 0.0     ± = 3872.2 X 17     m± = 27 XN

 1.59± = 6.78 β 0.13   ± = 0.51 α 0.12   ±A = 1.91 
 = 38.6   DoF = 36  ==>  Prob = 36.1%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 4.7± = 3.0 Xσ 0.0     ± = 3872.9 X 13     m± = 23 XN

 1.31± = 6.73 β 0.10   ± = 0.51 α 0.11   ±A = 1.93 
 = 37.3   DoF = 35  ==>  Prob = 36.9%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 6.2± = 3.1 Xσ 0.0     ± = 3872.2 X 17     m± = 26 XN

 2.71± = 8.77 β 0.18   ± = 0.63 α 0.11   ±A = 1.12 
 = 25.6   DoF = 25  ==>  Prob = 43.2%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 4.6± = 3.0 Xσ 0.0     ± = 3872.2 X 12     m± = 14 XN

 0.86± = 4.76 β 0.08   ± = 0.38 α 0.11   ±A = 2.84 
 = 44.6   DoF = 45  ==>  Prob = 49.4%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.5± = 3.0 Xσ 1.6     ± = 3874.2 X 12     m± = 25 XN

 1.24± = 6.75 β 0.09   ± = 0.52 α 0.10   ±A = 1.93 
 = 36.5   DoF = 34  ==>  Prob = 36.1%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 14     m± = 36 XN
 1.44± = 6.72 β 0.11   ± = 0.50 α 0.11   ±A = 1.88 

 = 37.7   DoF = 362χ 0.000   ± - 3.7) = 165.341 01000*(x
Prob = 40.0%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.5± = 3.9 Xσ 0.0     ± = 3872.2 X 19     m± = 31 XN

 1.61± = 5.73 β 0.13   ± = 0.41 α 0.11   ±A = 1.89 
 = 36.2   DoF = 35  ==>  Prob = 41.8%2χ

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 4.6 Xσ 0.0     ± = 3872.2 X 16     m± = 30 XN
 1.58± = 6.84 β 0.13   ± = 0.52 α 0.12   ±A = 1.91 

 = 38.6   DoF = 352χ 0.000   ± - 3.7) = 164.244 01000*(x
Prob = 31.7%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 4.4 Xσ 0.0     ± = 3872.2 X 18     m± = 28 XN
 1.68± = 6.79 β 0.14   ± = 0.51 α 0.13   ±A = 1.91 

 = 38.6   DoF = 352χ 0.000   ± - 3.7) = 164.076 01000*(x
Prob = 31.7%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.7± = 5.1 Xσ 0.0     ± = 3872.2 X 15     m± = 35 XN
 1.53± = 6.68 β 0.12   ± = 0.50 α 0.11   ±A = 1.88 

 = 37.7   DoF = 352χ 0.000   ± - 3.7) = 165.341 01000*(x
Prob = 35.4%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.5± = 5.0 Xσ 0.0     ± = 3872.2 X 15     m± = 38 XN
 1.57± = 6.33 β 0.12   ± = 0.46 α 0.11   ±A = 1.84 

 = 36.8   DoF = 352χ 0.000   ± - 3.7) = 166.232 01000*(x
Prob = 39.3%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.7± = 4.8 Xσ 0.0     ± = 3872.2 X 16     m± = 31 XN
 1.56± = 6.87 β 0.13   ± = 0.52 α 0.12   ±A = 1.91 

 = 38.5   DoF = 352χ 0.000   ± - 3.7) = 164.450 01000*(x
Prob = 31.9%

2) range (0.765, 0.770) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 3.0 Xσ 0.0     ± = 3872.2 X 8     m± = 13 XN
 1.20± = 3.04 β 0.08   ± = 0.24 α 0.05   ±A = 1.68 

 = 34.9   DoF = 342χ 0.024   ± - 3.7) = 169.975 01000*(x
Prob = 43.4%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.6 Xσ 0.0     ± = 3872.2 X 7     m± = 10 XN

 1.09± = 2.61 β 0.07   ± = 0.20 α 0.05   ±A = 1.67 
 = 35.9   DoF = 35  ==>  Prob = 43.2%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 4.4 Xσ 0.0     ± = 3872.2 X 7     m± = 11 XN

 1.12± = 2.72 β 0.08   ± = 0.21 α 0.05   ±A = 1.67 
 = 35.6   DoF = 35  ==>  Prob = 44.8%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.9± = 3.0 Xσ 0.0     ± = 3872.9 X 10     m± = 18 XN

 1.29± = 3.44 β 0.09   ± = 0.27 α 0.06   ±A = 1.69 
 = 34.0   DoF = 34  ==>  Prob = 47.4%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 4.4± = 3.0 Xσ 0.0     ± = 3872.2 X 8     m± = 12 XN

 1.85± = 2.14 β 0.10   ± = 0.20 α 0.03   ±A = 0.92 
 = 31.0   DoF = 24  ==>  Prob = 15.4%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 ' � 8 �G9	� �JPF? ���������F�M$(' ��� ���F� �F� #2� � ���.!*�N@1#��K�����N! ���
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.0± = 3.0 Xσ 0.0     ± = 3872.2 X 8     m± = 14 XN

 0.86± = 3.66 β 0.07   ± = 0.27 α 0.09   ±A = 2.61 
 = 40.9   DoF = 44  ==>  Prob = 60.5%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 'H� 8 �:9
��� 8 ? ������� �F�?$('H��� ���F� �F�?#���� ���.')��@1#��K�����N! ���
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.0± = 3.0 Xσ 1.0     ± = 3874.2 X 15     m± = 30 XN

 1.56± = 4.34 β 0.12   ± = 0.36 α 0.08   ±A = 1.72 
 = 32.4   DoF = 33  ==>  Prob = 49.8%2χ

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 ' � 8 �:9
����� ?*������� �F�A$('H��� @ 
CB � �������?�����������%��'H�	��8
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.0± = 5.0 Xσ 0.0     ± = 3872.2 X 9     m± = 6 XN
 1.18± = 2.67 β 0.08   ± = 0.21 α 0.05   ±A = 1.68 

 = 36.2   DoF = 362χ 0.000   ± - 3.7) = 169.604 01000*(x
Prob = 46.7%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 'H� 8 �G9	� ����? ������� �F�A$('H��� @ 
NB�� �����V$(')! ��� �FL*�N! 8
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 3.0 Xσ 0.0     ± = 3872.2 X 8     m± = 13 XN
 1.20± = 3.03 β 0.08   ± = 0.24 α 0.05   ±A = 1.68 

 = 34.9   DoF = 352χ 0.000   ± - 3.7) = 169.998 01000*(x
Prob = 48.2%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 ' � 8 �:9
��� � ? ���F�7��3F#���� ��� ')�����F'H: ���K! , � ���F� �C�2� ��!�� #2!

!*�N/D'I�%��'H���"3��":�#����E���F���F�����K!7/R��>H3���8

3.9 4 4.1

2
C

an
d

id
at

es
 / 

5.
0 

M
eV

/c

0

20

40

60

80

100

120
2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 3.0 Xσ 0.0     ± = 3872.2 X 8     m± = 13 XN
 1.20± = 3.05 β 0.08   ± = 0.24 α 0.05   ±A = 1.68 

 = 34.9   DoF = 352χ 0.000   ± - 3.7) = 169.950 01000*(x
Prob = 48.0%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 'H� 8 �:9
� � � ?����F� ��3F#���� ��� ')�"�4��' : ���N!&, � ���F� �4������!F� #2!
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.3± = 3.0 Xσ 0.0     ± = 3872.2 X 9     m± = 10 XN
 1.29± = 3.10 β 0.09   ± = 0.24 α 0.06   ±A = 1.69 

 = 35.6   DoF = 352χ 0.000   ± - 3.7) = 169.604 01000*(x
Prob = 45.0%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 ' � 8 �:9
� ���5?N���F�0��3�#���� ���M'I� ��L �K! �������F���F#����C�K@ ���K! /%� >)3F�

�

���� %�� �  % � � ����8
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.8± = 3.0 Xσ 0.0     ± = 3872.2 X 9     m± = 15 XN
 1.23± = 2.82 β 0.09   ± = 0.22 α 0.05   ±A = 1.66 

 = 35.9   DoF = 352χ 0.000   ± - 3.7) = 170.620 01000*(x
Prob = 43.4%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 ' � 8 �:9
���	� ?;���F�7��3F#���� ��� ')�����F'H: ���K! , � ���F�G�F#�� �C�N@B���N!

�4��� ��!F� #2!"!F�1/ ')� ��')���G3F�G:�#���� �����	�F#�� �C�N@B���N!"/%� >)3F��8
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2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 1.1± = 3.0 Xσ 0.0     ± = 3872.2 X 11     m± = 8 XN
 1.34± = 3.73 β 0.10   ± = 0.30 α 0.07   ±A = 1.72 

 = 42.2   DoF = 352χ 0.000   ± - 3.7) = 168.588 01000*(x
Prob = 18.9%

2) range (0.770, 0.775) GeV/cππ in m(ππψMass of J/

8 'H� 8 �:9
����
5? ����� ��3F#�� � ��� 'I�M���F'H: ���K! , �+�����"�F#����C�K@ ���N!

�4������!F��#�!G!*�1/ 'I�%��'H���G!*�%$(�":�#���� ���F�	�F#����C�N@B���K! /%� >)3F��8
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.12± = 0.15 
rel

 43   N± = 292 
(2S)ψ

N

 0.2± = 3686.9 
(2S)ψ

m

 3.64± = 4.80 relσ 0.3   ± = 2.6 
(2S)ψ

σ

 1.85± = 6.24 β 0.15   ± = 0.49 α 0.06   ±A = 1.01 

 = 68.8    DoF = 64  ==>  Prob = 32.2%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C��� �>=3? �����?'H��� >(������� �F� 
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 25   N± = 300 
(2S)ψ

N

 0.0± = 3687.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.6 
(2S)ψ

σ

 1.70± = 6.88 β 0.13   ± = 0.55 α 0.06   ±A = 1.03 

 = 72.6    DoF = 68  ==>  Prob = 33.2%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C��� �ED�?����F����
 �����	$(')! ��� ')� �4�F'H: ���K! , � ���F�.�4�������
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 25   N± = 270 
(2S)ψ

N

 0.0± = 3687.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.2 
(2S)ψ

σ

 1.59± = 5.31 β 0.12   ± = 0.41 α 0.05   ±A = 0.99 

 = 72.6    DoF = 68  ==>  Prob = 33.3%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 'H� 8 � � � �JI3?����F����
 ������$('I! ��� 'I� ���F'H: ���N! , � ���F�.�4��� � �

!�� #2!"!*�N/ ')� ��')���7!*�%$(�G:�#���� ���F�	�����?'H��� > /%� >)3F��8
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.11± = 0.15 
rel

 44   N± = 276 
(2S)ψ

N

 0.2± = 3686.9 
(2S)ψ

m

 2.01± = 4.95 relσ 0.3   ± = 2.5 
(2S)ψ

σ

 2.97± = 3.41 β 0.18   ± = 0.34 α 0.02   ±A = 0.49 

 = 43.5    DoF = 44  ==>  Prob = 49.4%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 � � � �JPF? ���������F�M$(' ��� ���F� �F� #2� � ���.!*�N@1#��K�����N! ���
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.10± = 0.14 rel 38   N± = 271 
(2S)ψ

N
 0.2± = 3686.9 

(2S)ψ
m

 3.90± = 4.82 relσ 0.3   ± = 2.5 
(2S)ψ

σ
 1.11± = 3.56 β 0.10   ± = 0.33 α 0.05   ±A = 1.59 

 18± = 22 XN
 = 90.2    DoF = 83  ==>  Prob = 28.0%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 'H� 8 �C��� � 8 ? ������� �F�?$('H��� ���F� �F�?#���� ���.')��@1#��K�����N! ���

��QXS � �>T �WV 
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 29   N± = 285 
(2S)ψ

N

 0.2± = 3686.9 
(2S)ψ

m

 0.00± = 3.03 relσ 0.2   ± = 2.4 
(2S)ψ

σ

 1.80± = 6.19 β 0.14   ± = 0.48 α 0.06   ±A = 1.01 

 = 71.4    DoF = 66  ==>  Prob = 30.7%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 � � � ��� ?����������F�0$(' ��� �FL*�N!�#��1>I�%��'H/��(�F��#���� >)'��K�%��'H���

� ��! #��1>I�%��'H/���$('I! ��� 8
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.11± = 0.14 
rel

 42   N± = 292 
(2S)ψ

N

 0.2± = 3686.9 
(2S)ψ

m

 3.74± = 4.80 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.79± = 6.35 β 0.14   ± = 0.50 α 0.06   ±A = 1.01 

 = 68.8    DoF = 65  ==>  Prob = 35.4%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 'H� 8 � � � ����? ������� �F�A$('H���7��
 �����0$('I! ��� �FL*�K! 8
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.14± = 0.10 
rel

 37   N± = 258 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 2.67± = 4.45 relσ 0.3   ± = 2.6 
(2S)ψ

σ

 1.49± = 5.49 β 0.11   ± = 0.41 α 0.04   ±A = 1.00 

 = 86.1    DoF = 65  ==>  Prob = 3.9%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C��� �	�39L? ������� ���A$(' ��� ��
������������� �FL*�N! 8
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.25 
rel

 24   N± = 281 
(2S)ψ

N

 0.0± = 3686.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.50± = 6.21 β 0.11   ± = 0.48 α 0.05   ±A = 1.01 

 = 96.4    DoF = 68  ==>  Prob = 1.2%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 'H� 8 �C��� � � ?B������� ��� ')�	���F��$0� ��3����N!=:���# � >)>���>)')@1�N� �1LF@B�1�F�

:���#�>)���C�?�C$0� 
 ��	 ��CJ � 	 ��CJ0��
 ����� �������?� ��! $(')!*���&� #��

��L �K!�� 8

3.7 3.75 3.8 3.85

2
C

an
d

id
at

es
 p

er
 2

.5
 M

eV
/c

0

20

40

60

80

100

120

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.14± = 0.11 
rel

 43   N± = 304 
(2S)ψ

N

 0.3± = 3686.7 
(2S)ψ

m

 2.53± = 4.50 relσ 0.3   ± = 2.8 
(2S)ψ

σ

 1.81± = 5.44 β 0.14   ± = 0.40 α 0.05   ±A = 0.95 

 = 69.8    DoF = 64  ==>  Prob = 29.4%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 ' � 8 � � � � � ?����F� ��3F#���� ��� 'I���4�F'H: ���K! 3�� ��������� �����F��� 
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2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.15± = 0.11 
rel

 48   N± = 278 
(2S)ψ

N

 0.2± = 3687.0 
(2S)ψ

m

 2.80± = 5.00 relσ 0.2   ± = 2.6 
(2S)ψ

σ

 1.99± = 6.74 β 0.17   ± = 0.54 α 0.07   ±A = 1.05 

 = 69.8    DoF = 64  ==>  Prob = 29.4%2χ

2) range (0.580, 0.585) GeV/cππ in m(ππψMass of J/

8 'H� 8 �C��� � � ?;���F� ��3F#���� ���+'I� ���F'H: ���N! !*�%$(� �4� ����� � �����
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 16   N± = 99 
(2S)ψ

N

 0.3± = 3687.7 
(2S)ψ

m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ

 1.42± = 4.59 β 0.10   ± = 0.34 α 0.04   ±A = 1.03 

 = 80.2    DoF = 66  ==>  Prob = 11.1%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C�����>=3?��F���M')����>A������� �F� 
 � 	 ���� SFJ��������.� ��!

$('I! ���7� : ��
 �����0��#�� ���D�%��')� � � 8
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 18   N± = 93 
(2S)ψ

N

 0.0± = 3687.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.6 
(2S)ψ

σ

 1.51± = 3.67 β 0.11   ± = 0.27 α 0.03   ±A = 1.01 

 = 122.7    DoF = 68  ==>  Prob = 0.0%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C�����ED�?����F����
 �����	$(')! ��� ')� �4�F'H: ���K! , � ���F�.�4�������
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 16   N± = 89 
(2S)ψ

N

 0.0± = 3687.0 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.2 
(2S)ψ

σ

 1.38± = 3.75 β 0.10   ± = 0.27 α 0.03   ±A = 1.01 

 = 106.7    DoF = 68  ==>  Prob = 0.1%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 18   N± = 94 
(2S)ψ

N

 0.3± = 3687.6 
(2S)ψ

m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ

 2.52± = 3.56 β 0.14   ± = 0.28 α 0.02   ±A = 0.51 

 = 51.6    DoF = 46  ==>  Prob = 26.6%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 rel 16   N± = 93 
(2S)ψ

N
 0.3± = 3687.6 

(2S)ψ
m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ
 0.92± = 3.66 β 0.08   ± = 0.28 α 0.05   ±A = 1.64 

 16± = 5 XN
 = 111.4    DoF = 85  ==>  Prob = 2.7%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 18   N± = 115 
(2S)ψ

N

 0.4± = 3688.2 
(2S)ψ

m

 0.00± = 3.03 relσ 0.0   ± = 2.7 
(2S)ψ

σ

 1.57± = 5.20 β 0.11   ± = 0.40 α 0.05   ±A = 1.04 

 = 95.0    DoF = 67  ==>  Prob = 1.2%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

8 ' � 8 �C�����	�3?*�?����� ���A$(' ���G��
������$(')! ��� �FL*�N! 8

3.7 3.75 3.8 3.85

2
C

an
d

id
at

es
 p

er
 2

.5
 M

eV
/c

0

20

40

60

80

100

120
2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 17   N± = 101 
(2S)ψ

N

 0.3± = 3687.6 
(2S)ψ

m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ

 1.43± = 4.46 β 0.10   ± = 0.33 α 0.04   ±A = 1.02 

 = 81.2    DoF = 66  ==>  Prob = 9.7%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 0.00± = 0.00 
rel

 17   N± = 97 
(2S)ψ

N

 0.3± = 3687.8 
(2S)ψ

m

 0.00± = 3.03 relσ 0.3   ± = 1.7 
(2S)ψ

σ

 1.42± = 5.09 β 0.10   ± = 0.38 α 0.04   ±A = 1.05 

 = 81.2    DoF = 66  ==>  Prob = 9.7%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/

]2 Mass [GeV/cππψJ/

 18± = 112 
(2S)ψ

N

 0.3± = 3687.2 
(2S)ψ

m

 0.2± = 1.5 
(2S)ψ

leftσ 0.7   ± = 2.6 
(2S)ψ

rightσ

 1.56± = 5.47 β 0.11   ± = 0.41 α 0.05   ±A = 1.05 

 = 76.3    DoF = 65  ==>  Prob = 16.0%2χ

2) range (0.585, 0.590) GeV/cππ in m(ππψMass of J/
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